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IIM.01 SKCIITTYATAIIIS TH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM U CETEM.

MeTtoauyeckue yka3aHus 10 BBIIOJIHEHUIO CAMOCTOSATEIbHBIX padoT.
CocraBui: H.B. KpuBonocosa. — Cankr-IletepOypr, 2021.

MeTtoauyeckue yka3zaHUsl COJEPKaT OMMCAHUS CaMOCTOSITENIbHBIX padoT, MPETyCMOTPEHHBIX
paboueit mporpammoit [IM.01 DkcruryaTtaus nHPOPMAITMOHHO-TEIICKOMMYHHUKAITMOHHBIX CUCTEM H
cereil, B TOM 4YHCIE KPUOTOTpapUUECKUX CpEeACTB 3amuThl. KoaMuecTBO BHEYpPOUHBIX
CaMOCTOSITENLHBIX paboT 44, 0buuit 006EM cocTaBisieT 88 4acos.

MeTtoanueckie yka3aHus MpeAHa3HAYEHBI s 00ydaromuxcst oyHOH (popMbl 00ydeHus 1Mo
cnenuanbHOocTH 10.02.04 O6ecnieuenne MHGPOPMAITMOHHON OE30MMACHOCTH TEICKOMMYHHUKAIIMOHHBIX
CUCTEM

Paccmorpeno u  omoOpeHo  mpeaMeTHOW — (LIMKJIOBOM)  KOMHUCCHEH — oOecredeHus
MH(pOPMaLlMOHHOM  0€30IIaCHOCTU  TEJEKOMMYHMKAIMOHHBIX cucteM Cankrt-IlerepOyprckoro
KoJuIe/pKa TesniekoMMyHuKanui um. 2. T. Kpenkenst
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1. MNOSICHUTEJIBHAS 3AITUCKA

CamocrosarenbHble  paboOTBl  pa3paboTaHbl B pamMKax  paboyeil  mporpammbl
npodeccuonansaoro moxyns [IM.01 «Dxcrutyaranust WHPOPMAITMOHHO-TEICKOMMYHHUKAIIHOHHBIX
CHCTEM M CETE» SBISIOIIEHCS YaCThI0 OCHOBHOM Mpo(ecCHOHaNbHON 00pa30BaTeIbHON MPOrpaMMBbl
B coorBeTcTBUU ¢ PI'OC CIIO mo cneumambHoctd 10.02.04 ObGecnieuenne wHOOpPMAIIMOHHOM
0€30I1aCHOCTH TEJIEKOMMYHHUKAI[IOHHBIX CUCTEM.

[TpodeccronanbHbIi MOJyJIb IIM.01 OKcmtyaTanus UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM M ceTell oOecrieunBaeT (OpMUPOBAHHE OOLIMX KOMIETEHIUH 1O
BceM BuaaMm gaestenbHocTH PI'OC mo cmenmansHocTH 10.02.04 OGecneyenne MHGOPMALMOHHOM
0€30I1aCHOCTH TEJIEKOMMYHHUKAI[IOHHBIX CUCTEM.

Kon HaunmeHoBaHMe 00IIKMX KOMIETEHIUI U JIMYHOCTHBIX PE3YJIbTaTOB
OK 01 Bribupath criocoOsI penieHus 3a1ad mpopecCHOHANBHOMN NesITeTbHOCTH,
IPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTAM
OK 02 Ocy1iecTBIATh OWCK, aHATH3 U MHTEPIPETANI0 HHPOPMALIUU, HEOOXOIMMOMA
JUIsL BBIIIOJIHEHMSI 33/1a4 IPOeCCUOHATIBHOM 1€ TEIbHOCTH.
OK 03 [InanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE.
OK 04 PaboTath B KOJIJIEKTUBE U KOMaH€e, 3(pPEKTUBHO B3aMMOAEHCTBOBATH C
KOJUIEraMH, PYKOBOJICTBOM, KJIMEHTAMHU
OK 09 Hcnonb30BaTh MH(POPMALIMOHHBIE TEXHOJIOIMU B IPO(ECCUOHATBHOM
JESITEJIbHOCTH.
OK 10 ITonp30BaTbes npodeccnoHaIbHOM TOKYMEHTalKell Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM $I3bIKax
Konx HaumenoBanue npodeccroHalbHbIX KOMIETEHIMH
IIK 1.1 [IpoBogUTh  MOHTaXX, HACTPOHKY, TPOBEpKY (YHKIMOHMPOBAHUS U
KOH(UTrypupoBaHue 000pyZ0BaHUsS MH(GOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX
CUCTEM U ceTeH
IIK 1.2 OcCy1IEeCTBIIATh AUATHOCTUKY TEXHUUYECKOTO COCTOSIHUSA, IOMCK HEUCIIPABHOCTEN
U PEMOHT 00O0py0BaHUsI MH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CUCTEM U
ceren
K 1.3 [IpoBomUTh TEXHHUUYECKOE OOCIyXUBaHHE OOOPYIOBaHUS HMHPOPMAIIMOHHO-
TEJIEKOMMYHUKALMOHHBIX CUCTEM M CETEN
I[IK 1.4 Ocy1ecTBIsITH KOHTpPOJIb (GYHKIIMOHUPOBAHUS MH(OPMALIMOHHO-
TEJIEKOMMYHUKALMOHHBIX CUCTEM M CETEN

2. IHEPEYEHb CAMOCTOATEJIBHBIX PABOT

Ne HaunmeHoBanue Yacsl
1 ITocTpoeHne TMHENHBIX COOPYKEHUI CETEM SIIEKTPOCBA3H. 4y,
Hasnauenwue, coctaB u ocHoBHbIe mapameTpsl BJIC.
KOHCTpYKTUBHBIE 3JIEMEHTHI Kalelel.

2 Kabenu tenedoHHBIX ceTeil u ceTeil MPOBOAHOTO BELIAHHUS. 4y,
Konctpykuus u Haznauenue kabenei TIIII.
CrpyKTypa 1 KOMIIOHEHTSHI JIuHelHoro tpakra BOJIC.
3 [Tpoknaaka onTuyeckux Kademnei. 4y.
Ha3nauenue, KOHCTpYKIMs,, MapKUPOBKa U MecTa ycraHoBkn OKY

5




U UX MOHTaxX

[lepBuYHbBIC U BTOPUYHBIE MApaMETPhl IIEKTPUUECKUX Kabenen u
BJIC.
3aummTa BJIC 1 TpakTOB OT B3aMMHBIX IOMEX

4y,

CxemMbl W SJEMEHThl  3alIUThl  JIMHEHHBIX  COOPYKEHHII.
O06opyaoBaHue 3a3eMJICHHI.

4y,

O060061EHHas CTPYKTypHas CXxeMa repe1aTynKa.
Hasznayenune 0OCHOBHBIX KacKaJIOB MepeaaTurKa.
Cxema TpaH3UCTOPHOTO U JJAMIIOBOI'O aBTOTE€HEPATOPA.

4y,

Pexxumel pabotsl Al
YactotHaa AITY.
dazoBas AITY.

4y,

Ludposoii cuHTE3aTOP YaCTOT.

[Tpuniun paboTel 1 METOAMKA SHEpreTudeckoro pacuera ['BB.
TpaH3UCTOPHBI aMIUIMTYAHBIA MOJYJATOP C  KOJUIEKTOPHOHN
Moaysiuuend. TpaH3UCTOPHBIM YaCTOTHBIM MOIYJIATOP Ha OCHOBE
BapHKara.

4y,

CxeMmsbl mocTpoeHus Pa30BbIX MOIYIISTOPOB.
CrpyKTypHas CXeMbl HMMILYJIbCHBIX MOJYJISTOPOB.
MeTtonuka anektpudeckoro pacuera BLI, yeunurens CBY, YIIY.

44,

10

CocraB u HazHaueHue ECDO PO.
ApXUTEKTypa CETEH.
[lepBUYHBIC ¥ BTOPUYHBIC CETH, CITY)KOBI CBSI3H.

4y,

11

®ynkuuu yposHert DMBOC.
TexHosI0TMKM KOMMYTAallMU TAKETOB

4y,

12

[{udpoBsie cucTeMsl nepeauu ¢ UMITyJIbCHO-KOIOBON MOy IsIIUEH
(MKM). UKM-30/32. Kanans! E1, E2, E3, E4.

VYcTpoiicTBa TakTOBOM CHUHXpoHM3anuu B pereHepatopax LICII
NKM.

4y,

13

CnyTtHukoBsle cucrteMbl cBs3d. 3eMHble cranimuun CCC. Cetn
crangaptoB 3G, 4G, LTE.

4y,

14

Tunossle mapameTpsl U pa3sHOBUIHOCTH 06opynoBanus HDSL
Buast mynsrumiekcopo SDH.
Tomnomnorus, apXUuTeKTypa, CHHXPOHU3ALMS CETEM.

4y,

15

CrpykTypHas cxema cuctemsl niepeaaun ¢ WDM.

Pemrenue 3a1aum Ha pacuer 4aCTOTHI AUCKPETU3ALNU

Pemenue 3amau Ha HeIMHEWHOE KOAMPOBAHUE U JEKOIUPOBAHHUE
[CIT

44,

16

Pemenne 3amad Ha pacyeT ynpaBiSIOIIUX YacTOT T'€HEPATOPHOTO
obopynoBanus LICIT

Pemenue 3agau Ha noctpoenne auHeHHbIX K0a0B LICIT u BOCII
CoctaBuTh TaOMUIly aHalW3a TMapaMeTPOB HCTOYHHUKOB U
MIPUEMHHUKOB ONITUYECKOTO M3JTYISHUS

4y,

17

[ICII u BOCII

4y,

18

Texnudeckue XAPAKTCPUCTHUKU KaHAJIOB U CCTCBLIX TPAKTOB

4y,

19

CocTaBuTh TaONMIIBI CTAHJAPTOB U MPOTOKOJIOB MH(DOPMAIIMOHHBIX
CHTHAJIOB, HOPM OIIMOOK B KaHAaX U TPaKTax,
BuioB aBapuiiHBIX CUTHAJIOB M ABAPUHMHON CUTHAJIM3ALNH.

4y,

20

XapakTEepUCTUKH CPENCTB U3MEPEHUS. DTAIOHBI OCHOBHBIX
(buU3MYECKUX eTUHUIL.

4y,

6




Kracchl TOUHOCTH CPE/ICTB U3MEPEHHSL.

O06001EHHAsT CTPYKTYPHAS CXeMa 3JIEKTPOMEXaHUIECKOTO
npudopa.

CtpykTypHas cxema i poBOro H3MEpUTEIBHOTO IPUOOpa.

21 ['enepaTophl IIyMOBBIX CUTHAJIOB, UMITYJICHBIE T€HEPATOPBHI. 4y,
CraHgapT 4acTOThl, CHHTE3aTOPbI YaCTOTHI.
CtpyKTypHas cxema aBToOMaTu4ecKoro usmepurens AUX.
[udpoBoii n3MepUTENIh HEMTUHEHHBIX HCKaKEHHH ()OPMBI CUTHAJIA.

22 CtpyKkTypHas cxema reHepaTropa IIyMOBBIX CUTHAJIOB. 4y,

CTtpykTypHast cxeMa U3MepuTeNs IyMa U BUOpanui.
CTpyKTypHasi cxeMa H3MEpPUTEIST YPOBHSI.
[udpoBoii BOIBTMETD.

JloOpoBoJibHAs M 00s3aTeNbHAs cepTU]UKAIINS




CamocrositeibHas padora Ne 1

TEMA: IOCTPOEHUE JIMHEHHBIX COOPYKEHUI CETEA DJEKTPOCBSI3H.

4.

5.

HA3BHAYEHUE, COCTAB 1 OCHOBHBIE ITAPAMETPBI BJIC.
KOHCTPYKTHUBHBIE JIEMEHTHI KABEJIEN.

Hens (M) paGoThHI: MOArOTOBKA K INPOCKTUPOBAHHIO U CTPOUTENIBCTBY JIMHEHHBIX
COOPYKEHHI CETEN BIEKTPOCBA3U

3agaun:

O3HaKOMJIEHHE CO CTPYKTYPOH U OCHOBHBIMHU ITapaMETPAMHU CETEM 3JIEKTPOCBSI3H.
N3ydenne KOHCTPYKTUBHBIX 3JIEMEHTOB KalOesel 1 ONTUYECKUX BOJOKOH.

O3nakomiieHHE ¢ TPeOOBAaHUAMHU K CTPOUTENIBCTBY M MOHTQXy JIMHEHHBIX COOPYXEHUN
CETEH NEKTPOCBS3H.

IHoaroroBka Kk padoTe M MOPS/AOK BBINOJTHEHUS:

N3yunTh NpeasioKeHHYI0 JIUTEpaTypy;

[IpemioxuTe BapuaHTbl MapLIPyTa JMHEHHBIX COOPYKEHUM CETEH JIIEKTPOCBI3H U1
CBSI3M JIBYX HACEJIEHHBIX ITyHKTOB C YYeTOM JaHJA(THBIX, KIMMATUYECKUX MU
TEXHUYECKHUX 0COOEHHOCTEH.

CocTaBUTh OTYET IO BBIIOJIHEHHBIM 3a1aHUSM.

Heo0xoauMmoe o0opynoBanue:

Kommbrorep - HEOOXOAMMBIM MHCTPYMEHT Ul CO3JaHus OT4YeTOB. PexomeHmyercs
UCIIOJIb30BaTh KOMIBIOTEP C JOCTATOYHON HMPOM3BOIUTENBHOCTBIO, YTOOBI 00ECIIEUUTD
IUIABHOCTh PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

IIporpamMHoOe obecrieyeHue - MOTYT MOTPeOOBaThCS PA3IUYHbIE IPOrPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

WHuTepHeT-coeAMHEHuEe - MOXeT MOoTpe0oBaThbCs M 3arpy3Kd  JIOTOJIHUTEIbHOU
uH(popManuu, n300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaTHCS OMOJHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC H T.Jl., YTOOBI OOJIETYUTH CO3/IaHHE OTYETA U TIOUCK MH(POPMAIIIH.

Kputepun ouenku

Onenka "5":

PaboTta mosnHOCTBIO COOTBETCTBYET TEME U TPEOOBAHMSIM 3a/1aHNUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/Ibl U TEXHOJIOTUHU PELICHUs 3a1a4H;
ITomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHasi HHTEPIIPETALUs PE3yJIbTaTOB U BBIBOJIOB;

Pabota odopmiena akkypaTHo U podhecCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUSAM 3aaHMUS;

[TpaBUIBHO ¥ IPaMOTHO IPUMEHEHBI OCHOBHBIE METO/IbI U TEXHOJIOTHH PELICHUS 33/Jauu;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,

Hmeercst MHTEpIIpeTalus pe3yJibTaTOB U BHIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ornenka "3":

PabGoTta B IEJIOM COOTBETCTBYET TEME U Tpe60BaHI/I$IM 3alaHuA, HO COACPKUT HEKOTOPEBIC
OIINOKH HIIH HCTOYHOCTH,

HpaBI/IJ'II)HO 1 Ir'paMOTHO MPHUMEHCHBI OCHOBHBIC METO/IbI U TCXHOJIOTMH PCUICHUA 3a/1a4H,
HO BO3MOXXHO, YTO HC BCC aCIICKThI ObLIH YUTCHBI;

HOJ’Iy‘-IeHI)I pPE3YyJIbTaThl, HO OHHU MOTIYT OBITb HETOYHLIMH WJIH HE MOJIHOCTBIO
COOTBCTCTBOBATH OXKHAAHUAM,



o Nmeercs uHTEpHIpETANINS PE3YIBTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;
e Pabora odopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIN BHITIOJHEHBI.
Onenka "2":
o Palora He COOTBETCTBYET TeMe M TPEOOBAHUSM 3a/IaHUS;
e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;
o [lomyuyeHsl HENIPaBUIIBHBIE MM HETOYHBIE PE3yJIbTATHI,
e Her unTepnperanuu pe3yibTaTOB U BEIBOJIOB;
e Pabora odopmiiena HenpodecCHOHATBHO.

6. IHosicHenusi Kk padore

KpaTtkue Teopernyeckue cBegeHHs

Jluneitnbie coopyxenuss cereir oanekrpocBsizu  (JIC COC) — 3TO0  3JIEMEHTHI,
oOecrnieunBaromue nepeaayy uHGopmamuu no TexuudeckuM JuHusM cBsizu. JIC COC Bkitoyaror
B ce0s BO3IyIIHBIC JIMHUU CBSI3M, KaOENIH, ONTHYECKHE JMHUHM CBS3M M MX KOHCTPYKTHBHBIC
3JIEMEHTHI.

Boznymmeie muann cBs3u (BJIC) — 9T0 nuHMM CBSI3M, IO KOTOPBIM KaOeIH KPersTcs K
ornopaM. OHU OBIBAIOT PA3IMYHBIX THIIOB: OTKPBITHIC, TIOTY3aKPBITHIE U 3aKPBITHIC.

Kabenu COC — 3T0 TeXHUYECKHE JIMHUU CBS3HM, NpEJHA3HAUYECHHbIE IJIs Iepeladyu
uHpopManuu Ha Oonpime paccrosiHus. Kabenu nensitcs Ha MenHble W onThyeckue. MeaHbie
Ka0emu TPUMEHSIOTCA I Nepefayd 3JCKTPUYECKUX CHUTHAJIOB, ONTHYECKHE Kademu — JUIs
nepeayd CBETOBBIX CUTHAJIOB.

KoHcTpyKkTHBHBIE 25IeMEHTHI Kabeiei — 3TO apMmarypa, H30JIHs, SKPaHHPOBAaHHE WU
o0ouiouka kabens. ApmaTypa HeoOXoauma A 0OecTieyeH!s] MEXaHUYECKOM MPOYHOCTH Kabes,
U30ISUS — ISl TIPEIOTBPAIICHUS JCKTPUUECKUX TOMEX, SKpPAaHHUPOBAHUE — JUIS 3alIUTHI OT
BHEIIHUX DJIEKTPOMAarHUTHBIX TMOJNieH, a o0oJouka — JuIs 3alluThl KaOens OT BO3AEUCTBUA
OKPYXaIOIIEeH Cpeabl.



CamocrosiTeibHasi padoTa Ne 2

TEMA: KABEJIM TEJIE@OHHBIX CETEN U CETEH TPOBOJHOI'O BEIIIAHMSI.

4.

5.

KOHCTPYKIMSA 1 HASHAYEHWE KABEJIEW THII. CTPYKTYPA U
KOMIIOHEHTHI TUHEMHOI'O TPAKTA BOJIC.

ean (1) padoThl: yriryOeHHe 3HaHUH CTyeHTOB 10 Teme "Kabenn TeneoHHbIX ceTeit
u cereil mpoBogHOrO Bemanus. Konerpykuus u Haznadenue kadeneit TIIII. CtpykTypa u
KOMIOHEHTHI JTuHerHoro Tpakta BOJIC."

3agaun:

N3y4yeHne oCHOBHBIX KOHCTPYKLIMOHHBIX 37eMeHTOB Kabenen TIIIT

O3HaKOMJIEHUE CO CTPYKTYPOU M KOMIIOHEHTaMu JuHeiHoro Tpakta BOJIC
Omnpenenenrve Ha3HaueHUs W NpUHLUIIOB paboTel kadeneil TIIII u nuueliHoro Tpakra
BOJIC

OcBoenne HaBbIKOB BeIOOpa kadeneit TIIIT n nuneiinoro Tpakta BOJIC mist KOHKpeTHOM
3a/1a4u

IMoaroroBka k paéore M MOPSIAOK BHINOJIHEHUS:

N3yunTh npeasioKeHHYIO JINTEPaTypy;

N3yunuts koHcTpykuuto kabens TIIII u onpenenuts ero Ha3HAYECHHUE.

N3yuuts ctpykrypy nunelinoro tpakra BOJIC u onpenenuTs ero KOMIIOHEHTHI.

Boi6pate kabens TIIII u nuueiinsiii tpakt BOJIC st coenuHeHus ABYX 3JAaHUN Ha
paccrosiauu 100 METPOB € y4ETOM YCIIOBHI SKCIUTyaTalllH.

CocTaBUTh OTYET MO BBHIITOJIHEHHBLIM 3aIaHUSM.

Heo0xonnMmoe oGopynoBanue:

Kommprorep - HEOOXOAMMBIM MHCTPYMEHT Ul CO3/aHHsd OT4YeTOB. PexomeHmyeTcs
UCIOJIb30BaTh KOMIBIOTEP C JOCTATOYHON MPOU3BOAUTENBHOCTBIO, YTOOBI 00ECIEUUTh
IUIABHOCTBH PabOTHI MPOTpamMM U OBICTPYIO 00pabOTKY JaHHbIX.

[IporpammHOe o0ecrieueHre - MOTYT MOTPeOOBaTHCS PA3IMYHbIE IPOrPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHuTepHeT-coeAMHEHnEe - MOXeT MoTpe0oBaTbCs M 3arpy3Kd  JIOTOJIHUTETbHON
uH(popManuu, n300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaThCS JOMOJIHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC H T.]I., YTOOBI 0OJIETYUTH CO3/IaHHE OTYETA M TIOUCK MH(POPMAIIIH.

Kputepun ouenku

Ornenka "5":

PaboTta momHOCTHIO COOTBETCTBYET TEME M TPEOOBAHUAM 3aJIaHUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/IbI U TEXHOJIOTUHU PEIICHUs 3a1a4H;
ITomyuyeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIBTATHI;

Hmeercs aiekBaTHasi HHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

Pabota opopmiena akkypaTHO U podhecCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUIM 3aaHMUS;

[TpaBUIBHO ¥ IPaMOTHO IPUMEHEHBI OCHOBHBIE METO/IbI U TEXHOJIOTHH PELICHUS 33Jauu;
ITomy4yeHsl TOUHBIE PE3YIIBTATHI,

Hmeercst MHTEpIIpeTalus pe3yJIbTaTOB U BHIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.
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Onenka "3":
. Pa60Ta B IICJIOM COOTBETCTBYCT TCMC U TpC6OBaHI/ISIM 3aaHus, HO COACPIKUT HCKOTOPLIC
OLIMOKY WM HETOYHOCTH;
. HpaBI/IJIBHO U IrpaMOTHO IMMPUMCHCHBI OCHOBHBIC MCTObI U TCXHOJIOTMU PCUHICHUA 3a/1a4U,
HO BO3MOJKHO, YTO HE BCE aCIIeKThI ObIIIH yUTEHBI;
. HonyquH pe3yJIibTaThl, HO OHHU MOTIYT GBITB HCTOYHBIMHM HJIM HE IIOJHOCTBIO
COOTBETCTBOBAThH OXKUIAHUSM;
o lmeercs nHTEpIpETALUA PE3YJIBTATOB U BEIBOJOB, HO BO3MOKHO, YTO OHA HE IOJHOCTBIO
COOTBETCTBYET ITOCTABICHHOH 3a1aue;
e Pabota odopmieHa, HO BO3SMOXHO, YTO HE Bce TPeOOBaHUS OBUTH BBHITIOJHEHBI.
Ornenka "2":
o Pabora He COOTBETCTBYET TeMe 1 TPEOOBAHUSAM 3a/1aHUS;
e OmmOKyM MM HETOYHOCTH B MPUMEHSIEMBIX METOAAX U TEXHOJIOTHSIX PEIICHHUS 3a/1a4H;
. HonyquH HCIIPABUJIBHBIC WJIM HCTOYHBIC PC3YJIbTAThI;
e Her unTepnpeTanuu pe3yibTaToB U BHIBOJIOB;
o Pabora opopmiiena HempopeccuoHaIBHO.

6. IlosicHenus k padore

Kpatkue TeopeTrudeckue cBeleHUs
KaGenu tenedonnbIx ceteit u cetreit mpoBoaHoro Bemanus (CI1B) — sto npoBoga u
Ka0enu, UCIONIb3yeMbIe IS Mepelayy aHaJI0rOBOI0 WM LU(POBOTO CUTHAJIA CBSI3U MEXKIY
TeneOHHBIMHU alapaTaMy, KOMIBIOTEPAMH U APYTUMHU yCTPOUCTBAMHU.

Ka6emu TIIIT (tenedonHOM TIepeadn U MPOTOKOJIOB) UCTIONB3YIOTCS IS TIepeadn
TeneoHHOTO U upoBoro curHaia B TeleOHHBIX ceTssx. OHM OOBIYHO COCTOSIT U3 OJHOTO WIIH
HECKOJIbKUX MEHBIX IPOBOJHUKOB, OOMOTAaHHBIX BOKPYT JIPYT JIpyra U SKpaHUPOBaHHBIX,
4TOOBI NpeaAOTBPATUTE DJICKTPOMArHUTHBIC ITIOMCXH. Takue xabenu MOTYT OBITH HA3EMHBIMHA WJIU
IIOA3€EMHBIMMU.

CTpyKTypa U KOMIIOHEHTBI IMHEHHOTO TPAKTA BOJJOKOHHO-ONTUYECKUX JTUHUNA CBA3H
(BOJIC) moryT BKItOUaTh B c€0s ONTUYECKHUE BOJIOKHA, COEAMHUTENIbHBIE U paclipe/leIuTe/IbHbIE
KOpOOKH, Tiepexo/iHble My(DThI, KperieHus U kabenbHble J0TKU. ONTHYECKUE BOJIOKHA,
UCTIOJIb3yEMbIe /ISl TTepe/laur CBETOBOT'O CUTHANA, OOBIYHO CJIEJIaHbl U3 CTEKJIAa WM IJIacTUKa. B
otiauuue ot kadeneit TIIII, BOJIC ucnons3yrores ais neperadyn HUQPPOBBIX CUTHAIOB Ha
OosbIue paccTosiHUs 0€3 MOoTepr KauecTna.
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CamocrosTenasnasi pabora Ne 3
TEMA: ITPOKJIAJIKA OIITUYECKUX KABEJIEU. HASHAYEHHUE,

KOHCTPYKIUSA, MAPKUPOBKA U MECTA YCTAHOBKH OKY 1 UX MOHTAX

1. Heab (n) padorel: YrinyOneHue 3HaHUN CTyAeHTOB 1o TeMe "lIpokiiagka onTudecKkux
Kabeneil", 0CBOEHNE HaBBIKOB MOHTaXa U MAPKUPOBKU ONTUYECKUX Kalesen.
2. 3agaum:

— (O3HaKOMJICHHE CTY/ICHTOB C KOHCTPYKIMEH ONTHYECKUX KaOesel 1 UX Ha3HAUeHUEM.

- H3yuyeHue MeTONOB NPOKIAAKH ONTUYECKUX KaOeneH.

- OcBoeHHe IpaBUI MAPKUPOBKHU ONTHUECKUX KaOemnei.

- IlpuoOpereHne HaBBIKOB MOHTa)Ka ONTHYECKUX Kabemneil.

- IloHumaHue MecTa yCTaHOBKM OINTHYECKMX KaOeneil M OCHOBHBIX TpPeOOBaHUM K MX
MOHTaXY.

3. IToaroroBka k padoTe M NOPSIAOK BbINOJIHEHUSI:

- H3y4uTh NpennoKeHHYIO JIUTEpaTypy;

- CocTaBUTh CXE€My MPOKJIAJAKU ONTHYECKOro Kabenst Ha ydacTke AnuHod 50 MeTpoB B
NOMEIICHUHU o(rca, yIUTHIBass MECTa YCTAHOBKU ONTHYECKHX KPOCCOB U TPEOOBaHUS K
panuycy wusruba kabens. IIpoaymaTh MapKUpOBKY KaOenss M OIpeNesIuTh MecTa
YCTAaHOBKHM ONTHUYECKUX OKOHEUHbIX ycTpoicTB (OKYVY) mis moakimtoueHust kabens K
000pyAOBaHHUIO.

-~ CoCTaBHTb OTYET O BHIOJHECHHBIM 3a/IaHUSM.

4. Heo0xonuMmoe oGopyaoBanue:

- Kommnbrotep - HeoOXOAWMBIH MHCTPYMEHT [UIS CO3JaHUA OTYETOB. PexoMmenayercs
UCTIOJIF30BaTh KOMIBIOTEP C JIOCTATOYHON MPOU3BOAUTEIBHOCTHIO, YTOOBI 00ECTICUUTh
IUTAaBHOCTh Pa0OThI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

- IlporpammHOe oOecriedeHre - MOTYT IMOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

- HWHTepHeT-coeMHEHNE - MOXET MOoTpeOOBaThCs Il 3arpy3Kd  JIOTIOJHUTEILHOU
UHpOpMaLINH, U300pasKeHUH.

- Axceccyapbl - MOTYT TIOTPeOOBaThCS JOMOIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/JaHHE OTYETA U MOMCK MH(OpMAIUH.

S. Kputepun onenkn
Onenka "5":

o PaboTa MosHOCTHIO COOTBETCTBYET TEME U TPEOOBAHUSAM 3a/1aHUS;

o [IpaBuUIBHO ¥ TPaMOTHO MTPUMEHEHBI METOJIBI U TEXHOJIOTHU PEIICHUS 3a/1a4H;

o IlomyuyeHbl TOUHBIE U IOCTOBEPHBIE PE3YJIbTATHI;

o Nmeercs ajekBaTHAs HHTEPIIPETAIUS PE3YJIHTATOB M BHIBOJIOB;

o Pabora opopmiieHa akKypaTHO U TPOHECCUOHATIBHO.

Onenka "4":

o Pabora B 11e710M COOTBETCTBYET TEME U TPEOOBAHUAM 3aJIaHMS;

o [IpaBHUIBHO ¥ TPaMOTHO MPUMEHEHBI OCHOBHBIE METOBI M TEXHOJIOTUH PEIICHUS 3a/1a4H;

o IlomyuyeHsl TOUHBIE PE3YIbTATHI;

o Nmeercs uHTEpHIpETaNINS PE3YITBTATOB U BHIBOJIOB,;

o Pabora opopmiieHa B COOTBETCTBUU C TPEOOBAHUSAMHU.

Onenka "3":
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o Palora B 11€10M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJIaHHsI, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;

e [IpaBuiaBHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMA WJIH HE TOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

e Nmeercs uHTEpHpETANINS PE3YJIBTATOB U BBIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCe TPEOOBaHUS OBbLIN BBITTOJTHECHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;

o [lomyuyeHsl HENIPaBUIBHBIE M HETOYHBIE PE3yIIbTATHI,

e Her unTepnperanuu pe3yibTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpohecCHOHATBHO.

6. IHosicuenusi k padore

Kpartkue Teopernyeckue cBegeHus

Ontruyeckre Kabeau MIMPOKO MPUMEHSIOTCS B COBPEMEHHBIX TEIEKOMMYHHUKAIIMOHHBIX
cucTteMax JuUId Tneperadd MHGOpMauuu Ha OOJBIIME PACCTOSHHUS C BBICOKOW CKOPOCTBIO H
Ha/IeKHOCThIO. OHM HCTIONB3YIOTCS JUIS Tepeladyd rojioca, JaHHBIX, BUJEO W JPYTHX THUIIOB
uHpopmanuu.

KoHCcTpykuus omnTHueckoro Kabenss COCTOMT W3 CTEKISHHOTO WJIM IJIACTUKOBOTO
BOJIOKHA, KOTOPOE 3aKIIOYCHO B 3alUTHYI0 OO0OJOYKY H3 pAa3JIMYHBIX MarepuanoB. OTa
000JI0YKa 3alIUINAcT BOJOKHO OT BO3JEHCTBHA BHEIIHMX (AKTOPOB, TAaKMX Kak BJjara,
MEXaHUYECKUE MOBPEIKACHUS U T.1.

MapkupoBKa ONTHYECKOTO KaOelss TMO3BOJSET ONpPEACTUTh €ro mapaMeTpsl U
Ha3zHaueHue. Ha obomouke kabens MOXeT ObITh HaHECEHa MH(OPMaLUs O MIPOU3BOAUTEIE, JaTe
W3TOTOBIICHHSI, THIIE KaOelsl ¥ JpyTre TaHHbIE.

Mecta ycTaHOBKM ONTHYECKMX Kabenel MOryT ObITh pa3IMYHBIMH, HO Haubosee
pacrpocTpaHEHHBIM MECTOM SIBJISIETCSl MIPOKJIanKka Kabems B 3emite. [T MOHTa)ka ONTHYECKUX
Kabeneil MCIob3yTCsl 0COObIe YCTPOMCTBA, Takhe Kak onTHueckue kpoccookesl (OKY). Onu
NpeHa3HaYeHbl Ui COENWHEHHsS ONTHYECKHX Kadenell MexIay coO0od Wim ¢ JApyruMH
ycrpoiictBamu B ceTd. MonTaxk OKY 1oimkeH ObITh BBIITOJHEH B COOTBETCTBUU C TEXHUUYECKUMHU
TpeOOBaHUSMH U PEKOMEHIAITUSMH TPOU3BOIUTEIIS.
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4.

5.

CamocrositeibHas padora Ne 4

TEMA: IIEPBUYHBIE U BTOPUYHBIE IAPAMETPbBI QJIEKTPUYECKHUX

KABEJIEW U BJIC. 3AIIIUTA BJIC 1 TPAKTOB OT B3AMMHBIX IOMEX

Lean (1) padoThl: paciuiipeHue 3HaHUsI CTYACHTOB IO Te€ME NMEPBUYHBIX U BTOPUUYHBIX
nmapameTpoB aJekTpuueckux kabdemerd m BJIC, a taxxke 3amutel BJIC m tpacc ot
B3aUMHBIX ITOMEX.

3agaun:

O3HaKOMHTH CTYJIEHTOB C TIOHATUSIMH TIEPBUYHBIX W BTOPUYHBIX IapaMeTpOB
anekTpuyeckux kabdeneit u BJIC.

PaccMoTpeTh OCHOBHBIC MapaMeTphbl, TAKUE KaK €MKOCTHAs, WHIAYKTUBHAS W aKTHBHas
Harpy3KH, JJIMHY KaOess, 4acTOTy CUTHAJIa U JIp.

OOBsicHUTD HEOOX0MUMOCTh 3aimuThl BJIC 1 Tpacc OT B3aMMHBIX TIOMEX.

PaccMoTpeTh pa3nmuaHbie METOBI 3alTUTHI OT B3aMMHBIX ITOMEX.

IMoaroroBka Kk padoTe M NOPSA/I0K BbINOJTHEHUS:

W3y4unTh NpennoKeHHYI0 JIUTEPATYPY;

Haiitu TexHuWYeckne XapakTEpUCTHKH JBYX pa3IMYHBIX TUMOB Kabened u
[IPOAHAIIM3UPOBATh MX IIEPBUYHBIE U BTOPUYHBIE INapameTpel. lIpemnoxuTe meroasl
3alIUTHI OT B3aMMHBIX TIOMEX JIJISl KaXKJ0T0 THITa KaOeJIs.

CocTaBUTh OTYET 110 BBITOJHEHHBIM 3a1aHUSM.

Heo0xoanMmoe o0opynoBanue:

Komnbrotep - HEOOXOAWMBIA HMHCTPYMEHT [UIS CO3JaHHUS OTYETOB. PexoMeHmyercs
UCIOJIb30BaTh KOMIBIOTEP C JOCTATOYHOH MPOM3BOIUTENIBHOCTBIO, YTOOBI 00ECIeUUTh
IUIABHOCTBH PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

ITporpamMHOe o0ecrieyeHre - MOTYT MOTPeOOBaThCS PA3IUYHbIE MPOTrPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHuTepHeT-coeAMHEHnEe - MOXeT MoTpeOoBaThCs M 3arpy3Kd  JIOTOJIHUTETbHON
uH(popManuu, N300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaTHCS JOMOJIHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC | T.Jl., YTOOBI OOJIETYUTH CO3/IaHHE OTYETA M TTOUCK UH(POPMAIIIH.

Kputepun ouenku

Onenka "5":

Pabota moiHOCTBIO COOTBETCTBYET TEME U TPEOOBAHUIM 33aHMUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/IbI U TEXHOJIOTUHU PEIICHUs 3a1a4H;
ITomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHast HHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

Pa6ota opopmiena akkypaTHO U podhecCHOHATBHO.

Ornenka "4":

PaGora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUAM 3aJaHMUS;

[TpaBUIBHO ¥ IPaMOTHO IPUMEHEHBI OCHOBHBIE METO/IbI U TEXHOJIOTHH PELICHUS 33/Jauu;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,

Hmeercst MHTEpIIpeTaLus pe3yJIbTaTOB U BHIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ornenka "3":
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o Palorta B 11e10M COOTBETCTBYET TeM€ M TPEOOBAHMSM 3aJIaHUsI, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;

e [IpaBuiaBHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIM HE MOJIHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

e Nmeercs uHTEpHpETANINS PE3YJIBTATOB U BBIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;

e Pabora odopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSIM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;

o [lomyuyeHsl HENIPaBUIBHBIE M HETOYHBIE PE3yIIbTATHI,

e Her unTepnperanuu pe3yibTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. I[Hosicnennsi k paborte

Kpartkue Teopernyeckne cBeeHHA

[lepBuunble mapamerpsl 3aekTpuueckux kabeneit m BJIC - 3Tto mapamerpsl, KOTOpbIE
ONpEeNeNAIOTCA  XapaKTepUCTUKAMH MaTepuajoB, U3 KOTOPBIX M3rOTOBIEH Kabenb, H
¢u3nIecCKUMU OCOOCHHOCTSIMH KaOens, TaKMMH KakK €ro JuinHa U cedeHue. K mepBHYHBIM
napameTpam OTHOCSITCS CONPOTUBIIEHUE, EMKOCTh U MHYKTHUBHOCTb KaOeJs.

Bropuunbie napamerpsl anekTpuueckux kabeneid m BJIC - 3Tto mapamerpbl, KOTOpbIE
3aBUCAT OT YCJOBHUH SKCIUTyaTaluu Kabesds M MCIoJb3yeMoro obopynoBaHus. K BTOpHUHBIM
napamMeTpaM OTHOCSITCSI aKTHBHAas W pPEaKTUBHAs MOIIHOCTH, KO()(UIMEHT MOIIHOCTH,
aMIIUTyAa U Ga3a HapsLKEHUs U TOKA.

3ammra BJIC u Tpacc OT B3aMMHBIX MMOMEX BKJIIOYaeT B ce0si METOJbI, TaKhe Kak
HKpaHUPOBAHME, 3a3eMJICHHE, UCII0Ib30BaHNE (PEPPUTOBBIX CEPACUYHUKOB, (PUIbTpPAIHS TIOMEX U
YCTaHOBKA IIOBTOPUTEJIEW CUTHAJIA.
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4.

5.

CamocrosiTeabnas pabora Ne 5 _
TEMA: CXEMbI U DJIEMEHTbBI 3AIUTHI IMHEUHBIX COOPYKEHUMU.
OBOPYJIOBAHME 3A3EMJIEHUI.

Heas (u) padoTbl: 03HAKOMIIGHHE CTYJIEHTOB CO CXEMaMHM W 3JIEMEHTAMH 3allUThl
JIMHEWHBIX COOPYKEHUN U 000pyI0BAHUS 3a3EMJICHUH.

3agaun:

I/IBy‘II/ITB CXEMBbI U 3JICMCHTHI 3alllUThI JIPIHCﬁHBIX COOpy)KeHI/If/'I;

MOHSATH MPUHITUI PAOOTHI 000PYTOBAHMS 3a3EMIICHHS;

Hay‘-H/ITbCH HpaBI/IHBHO BLI6I/IpaTB 148 yCTaHaBJII/IBaTB 3JICMCHTHI 3alllUThI U O60py,[[0BaHI/Ie
3a3eMJICHU.

IMoaroroBka Kk pa6oTe M NOPSAI0K BHINOJIHEHUS:

W3yuuTth npeanokeHHyo JINTepaTypy;

COCTaBUTh CIIMCOK 3JIEMEHTOB 3alUThl JIMHEHHBIX COOPYKEHUH M 00O0pyHOBaHUS
3a3eMJICHHS M ONHKCATh UX Ha3HAYEHHUE,

COCTaBI/ITI) OTYCT I10 BBITIOJIHCHHBIM 3a1aHUSIM.

Heo0xonuMmoe oGopyaoBanue:

- KOMHLIOTep - H606XOHHMLIﬁ HHCTPYMCHT IJId CO34daHUA OTYCTOB. P CKOMCHAYCTCA

UCIIOJIb30BaTh KOMITBIOTEP C JIOCTATOYHOW MPOM3BOJAUTEIHLHOCTHIO, YTOOBI 00ECIICUHTh
IUIABHOCTH Pa0OTHI MPOTPamMM U OBICTPYIO 00pabOTKY JaHHBIX.
[TporpamMmMHOe obecriedeHre - MOTYT OTPeOOBATHCS Pa3IUYHBIC IPOTPAMMEI, TAKUE KaK
Microsoft Word u apyrue.

- I/IHTepHeT-COCIII/IHeHI/Ie -  MOXKCT HOTp€6OBaTI)C$I IJId 3arpys3Ku I[OHOJIHPITGJII:HOﬁ

UHpOpMaLINK, U300pasKeHUH.
Axceccyapbl - MOTYT TIOTPeOOBaTHCS OMOJIHUTEIbHBIE aKCEeCCyaphbl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/JaHHE OTYETa U MOUCK MH(OpMAIUH.

Kputepun onenkn

Omenka "5":

PaboTa MosHOCTBIO COOTBETCTBYET TEME U TPEOOBAHUAM 3a/1aHUS;
[TpaBUIBHO ¥ TPaMOTHO MPUMEHEHBI METOJIbI M TEXHOJIOTHU PEIICHUS 3a/1a4H;
[Tomy4yeHbl TOUHBIE U IOCTOBEPHBIE PE3yJIbTaThI;

Hmeercs anekBaTHasi HHTEPIIPETAIHS PE3yIbTATOB U BHIBOIOB;

PaboTa opopmiieHa akKypaTHO U IPOPECCHOHATBHO.

Onenka "4":

PaGora B 11€710M COOTBETCTBYET TEME U TPEOOBAHUSM 3aJaHUS;

[TpaBWIIBHO ¥ TPAMOTHO MTPHUMEHEHBI OCHOBHBIC METOJIbI M TEXHOJIOTHH PEIICHUS 3a1a4H;
[TomrydeHbI TOYHBIE PE3yIbTATHI;

HmeeTcst mHTEpIpeTaIis Pe3yJIbTaTOB U BEIBOJIOB;

Pabota opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMU.

Onenka "3":

PaGora B [CJIOM COOTBETCTBYCT TEMC U Tpe6OBaHI/I${M 3aaHus, HO COACPIKUT HCKOTOPHIC
OIIMOKH HJIN HETOYHOCTH,

HpaBI/IJ'ILHO 1 Ir'paMOTHO MMPHUMCEHCHBI OCHOBHBIC METOJbI U TCXHOJIOTMU PCHICHUA 3a/1a4H,
HO BO3MOXXHO, YTO HE€ BCC aCIICKThI ObLIH YUTCHBI,

HOJ'Iy‘-ICHBI pe3yjibTartbl, HO OHHU MOTYT ObITh HETOYHBIMH WM HE TOJHOCTBIO
COOTBETCTBOBATh O KUAAHUAM,
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o Nmeercs uHTEpHIpETANINS PE3YIBTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;
e Paborta oopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUs ObLIN BHITIOJIHECHBI.
Onenka "2":
o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/1aHUS;
e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;
o [lomyuyeHsl HENIPaBUIIBHBIE MM HETOYHBIE PE3yJIbTATHI,
e Her unTepnperanuu pe3yabTaTOB U BEIBOJIOB;
e Pabora odopmiiena HenpodecCHOHATBHO.

6. IHosicHenusi Kk padore

Kparkue TeopeTuueckne cBe1eHHs

CxeMbl U DIIEMEHTEHI 3alIUThI JIMHENHBIX COOpy)KeHI/Iﬁ H€O6XO[[I/IMBI JJ1d 3alIUThl OT
NepeHAIPSHKeHU, UMITYJIbCHBIX TIOMEX M 3JIEKTPOCTATUYECKHUX pa3psaaoB. OHU MOTYT BKIIIOYATh
B ce0dsf pa3iauuHble BUABl MOJIHUEIIPUEMHHMKOB, AaHTEHH, (UIBTPOB, pa3psIHUKOB,
TUBJICKTPUYECKUX Pa3AeIUTeNeH U IPYTHX JICMECHTOB.

OO6opynoBaHre 3a3eMJICHUS HCIIOJB3YETCS JUISl 3allUThl JIIOJACH W 0OOpYIOBaHHS OT
OMACHBIX 3apsoB M MepeHanpsbkeHuil. OHO BKIIIOYaeT B cedsl 3a3eMIISIONIUE YCTpPOICTBa,
3a3eMJIUTEIbHBIE MTPOBOJIA, IEKTPOBI 3a3€MJICHUS U JIPYTHE DJIEMEHTHI, KOTOPHIE MO3BOJISIFOT
CO3J1aTh HAJIS)KHOE 3a3EMJICHUE JIJISl CUCTEM AJIEKTPOCHAOKCHHUS U CBSI3H.
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5.

CamocrosiTe1bHasi padota Ne 6
TEMA: OBOBIIIEHHAS CTPYKTYPHASI CXEMA IEPEJIJATUUKA.
HA3BHAYEHUWE OCHOBHBIX KACKAZIOB IIEPEJATYUKA. CXEMA
TPAH3UCTOPHOI'O U JIAMIIOBOI'O ABTOI'EHEPATOPA

Hean (1) padoThl: 03HAKOMJIEHHE C OOOOIIEHHOW CTPYKTYpHOH CXEMOH mepenaTyuka,
Ha3HAYCHHEM OCHOBHBIX KacKaJoB TMepeJaTdyuka W CXeMaMH TPaH3UCTOPHOTO U
JIAMIIOBOT'O aBTOTE€HEPATOPA.

3agaun:

N3yunTh 0000IIEHHYIO CTPYKTYPHYIO CXeMY MepelaTunKa U €€ OCHOBHBIC KOMIIOHEHTHI.
IlonsaTe Ha3HauYE€HHE OCHOBHBIX KAaCKaJOB II€peJaT4YMKa: TIEHEpaTopa, yCHINUTEIs
MOLIHOCTH U MOZYJIATOPA.

N3yunts cxeMy TpaH3UCTOPHOIO M JIAMIIOBOI'O aBTOI€HEpaTOpa U MOHATh UX NPUHLIMII
paboThI

IToaroroBka Kk padoTe M MOPSAIOK BbINOJTHEHHUS:

N3yunTh npeasioKeHHYIO JINTEPATypy;

HapUCOBaTh OOOOIIEHHYIO CTPYKTYpHYIO CXE€My IepeAaryuka U 0003HAUUTh OCHOBHBIE
KOMITOHEHTHI, a TAK)Ke OOBSICHUTHh Ha3HAUEHUE KaXKJOT0 KacKaaa

CocTaBUTh OTYET IO BBIIOJIHEHHBIM 3a1aHUSM.

Heo0xoanMmoe ob6opynoBanue:

KoMmmprorep - HEOOXOAMMBIM HMHCTPYMEHT Ul CO3/aHusd OT4YeTOB. PexomeHmyercs
UCIOJIb30BaTh KOMIBIOTEP € JOCTATOYHON MPOU3BOAUTEIILHOCTBIO, YTOOBI 00ECEUUTh
IUIABHOCTh PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

[IporpammHOe o0ecrieueHre - MOTYT MOTPeOOBATHCS PA3IMYHbIE IPOrPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHuTepHeT-coeAMHEHnEe - MOXeT MoTpe0oBaTbCs M 3arpy3Kd  JIOTOJIHUTETbHON
uH(popMannu, n300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaThCS JOMOJHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC H T.Jl., YTOOBI OOJIETYUTH CO3/IaHHE OTYETA M TIOUCK MH(POPMAIIIH.

Kputepun ouenku

Onenka "5":

PaboTta moiHOCTBIO COOTBETCTBYET TEME U TPEOOBAHMSIM 33/1aHNUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/Ibl U TEXHOJIOTUHU PELICHUs 3a1a4H;
IToy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHasi HHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

PaboTa opopmiena akkypaTHO U podhecCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUAM 3aaHMUS;

[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI OCHOBHBIE METOBI M TEXHOJIOTUH PEIICHHS 3a/1a4H;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,

Hmeercst MHTEpIIpeTaLus pe3yJibTaTOB U BHIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ornenka "3":

Pabora B 11€710M COOTBETCTBYET TeME U TPEOOBAHUSAM 33JaHUS, HO COJIEP)KUT HEKOTOPbIE
OLIMOKH WM HETOYHOCTH;
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e [IpaBuiBbHO M TPAMOTHO MPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUHU PEIICHUS 33/1auH,
HO BO3MOXHO, YTO HE BCE ACTIEKThI OBLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

o Nmeercs uHTEpHIpETALNS PE3YIBTATOB U BBIBOJIOB, HO BO3MOXKHO, YTO OHA HE MOIHOCTHIO
COOTBETCTBYET MOCTABICHHOH 33/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHSIX PEIICHUS 33]1a9H;

o [lomyuyeHsl HENIPaBUIBHBIE MM HETOYHBIE PE3yJIBTATHI,

e Her unTepnperanuu pe3yIbTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. I[Hosicuenusi k padore

Kpartkue Teopernyeckne cBeieHHA

OO0o001IeHHas CTPYKTypHas cxema IepefaTudKa BKJIOYAeT TPU OCHOBHBIX KacKajaa:
TEHEPATOp, YCUIUTENb MOIIHOCTH U MOAYJIATOP. ['eHepaTop co3aaeT BBICOKOYACTOTHBIN CUTHA,
KOTOpBIM 3aTéM YCHJIMBAETCS YCUJIUTENIEM MOILMHOCTH. MOJyJiaTop H3MEHSET MapaMeTphl
BBICOKOYAaCTOTHOI'O CHUTHa/la, 4YTOObl Ha HOCUTEIbHYIO BOJHY MOXHO OBLJIO HaHECTH
MH(pOpMaLHIO.

Cxema TpaH3UCTOPHOTO AaBTOI€HEpAaTOpa BKIIOYACT TPAH3UCTOpP, HWHIAYKTUBHOCTb H
€MKOCTh, KOTOPBIE BMECTE OOpa3ylOT KOHTYp KojeOaHWi. B 3aBHCHMOCTH OT XapaKTEPUCTHK
KOMIIOHEHTOB, MOXXHO IOJyYUTh KOJeOaTeabHbIl KOHTYp, KOTOpbI OyJIeT TreHepupoBaTh
BBICOKOYAaCTOTHBIN CUTHAJL.

Cxema J1aMIIOBOrO aBTOIEHEPATOpa BKJIIOYAET JaMIly, KOTOpas B3aUMOJECHCTBYET C
KOHTYpPOM KoJiebaHUi, 00pa30BaHHBIM HHAYKTHUBHOCTBIO U EMKOCTBIO. B pe3ynbraTe oOpasyercs
BBICOKOYACTOTHBI CUTHAJI, KOTOPBIH MOKHO YCHIUTb M MOIYJUPOBaTh Ul IEepeaadu
uH(pOpMaLUH.
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CamocrositeibHast padora Ne /
TEMA: PEXKUMBI PABOTHBI AT'. HACTOTHAS AITY. ®A30BAS AITY.

1. Hean (1) padoThI:
- OsHakomyeHHE ¢ pexuMaMu paboTel aBroreHepatopa (Al) W mpUHIMDAMH €ro
HAaCTPOMKH.
2. 3agaum:
- Omnucatb OCHOBHBIE peXuUMBI paboTel  Al:  crabuinpHBIA, CcaMOBO30YKICHHUE,
MEePEXOAHBIM.
- Paccmorperh npuHIHNI pabOThl YaCTOTHOH U (a30BOM aBTOMOACTPOIKK YacToThl (AITY)
B aBTOI'€HEpATOpe.
- [aTte npumeps! npumeHeHus Al B 2IEeKTPOHHUKE.
3. IHoaroroBka Kk padoTe M MOPS/I0K BbINOJTHEHUS:
- M3yunTh npennokeHHyo JuTepaTypy;
- IPOBECTU KCIIEPUMEHTAIBHYIO HACTpolKy yacToTHOU AIIY AT'. [{1s1 3TOro Hy»HO B35Th
cxemy AI', MOAKIIOUUTH YAaCTOTHBIM JAaTYMK M ocuuiuiorpad, MpOU3BECTH HACTPOMKY
CXEMBbI Ha CTaOWJIBHBIA pEXHM pabOTHl M 3aTeM HW3MEHSTh YacTOTy CHTHAJIA ITOJa4H
OUTaHus, QUKCUpPYs Ha ocuuuiorpade MnepecTpoiiky YacToTbl B COOTBETCTBUHU C
Hactpoiikoit AITY. B pesynbrare CTyIEHTBI CMOTYT yBUIETh, Kak pabOTaeT 4acTOTHas
AIIY n HayuuThCs €€ HACTPauBaTh.
- CocTaBUTb OTYET MO BINOJIHEHHBIM 33aHUSIM.
4. Heo0xonuMmoe oGopyaoBanue:

- Kommnbrotep - HeoOXOAWMBIH MHCTPYMEHT [UIS CO3JaHUA OTYETOB. PexoMmenayercs
HCIIOJIb30BaTh KOMIIBIOTEP C JOCTAaTOYHOW MPOM3BOAMTEIBHOCTHIO, YTOOBI 00ECIEUHUTh
IUTAaBHOCTh Pa0OThI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

- IIporpammHoe obecrieueHue - MOTyT NOTPEOOBATHCS Pa3IMYHbIE POTrPaMMBbl, TAKHE KaK
Microsoft Word u npyrue.

- HWHrepHeT-coeuHEHUE - MOXKET TMOTpeOoBaTbCsl s 3arpy3Kd JONOJHUTEIBHON
UHpOpMaLINH, U300pasKeHUH.

- Akceccyapbl - MOTYT OTPeOOBAThCS JIOMOJHUTENbHbBIE aKCEeCCyaphl, TAKWE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/JaHHE OTYETA U MOMCK MH(OpMAIUH.

S. Kputepun onenkn
Onenka "5":
o PaboTa MosHOCTBIO COOTBETCTBYET TEME U TPEOOBAHUSAM 3a/1aHUS;
e IIpaBuibHO U TPAMOTHO MPUMEHEHBI METO/IbI U TEXHOJIOTUU PELIEHUs 3a/]auu;
o Ilomy4eHsl TOUHBIE U 1OCTOBEPHBIE PE3YJIBTATHI;
o lmeercs agexBaTHas HHTEPIPETALUS PE3YJIbTATOB U BHIBOJIOB;
o Pabora opopmiieHa akKypaTHO U TPOHECCUOHATBHO.
Onenka "4":
o Pabora B 11e710M COOTBETCTBYET TEME U TPEOOBAHUAM 3aJIaHMS;
e IlpaBuibHO U TPAMOTHO MPUMEHEHBI OCHOBHBIE METO/Ibl U TEXHOJIOTHH PEIICHUS 3a/1auH;
o Ilomy4eHsl TOUHBIE PE3YIIBTATHI;
e lmeercs uHTEpIIpeTaliys pe3yIbTaTOB U BHIBOJIOB;
o Pabora opopmiieHa B COOTBETCTBUU C TPEOOBAHUSIMH.
Onenka "3":
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o Palora B 11€10M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJIaHHsI, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;

e [IpaBuiaBHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLIU YUTCHBL;

o [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

e Nmeercs uHTEpHpETANINS PE3YJIBTATOB U BBIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;

e Pabora opopmiieHa, HO BO3MOXKHO, YTO HE BCE TPEOOBaHUS ObLTH BBHITIOJHEHBI.

Ouenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;

o [lomyuyeHsl HENIPaBUIBHBIE M HETOYHBIE PE3yIIbTATHI,

e Her unTepnperanuu pe3yibTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpohecCHOHAIBHO.

6. IHosicuenusi k padore

KpaTtkue Teopernyeckue cBegeHHs

Pexxumbr paboter aBTOTeHEepaTopoB (AI') - 3TO CImOCOOBI TMONyYCHHS KOJeOAHW B
reHepatope. OOHUM U3 TaKUX PEXKHUMOB SBJISETCS 4acToTHas aBTomozacTpoiika (YAII) wnm
aBTOIOJICTPOIKA IO YacToTe. B 3TOM pexnMe 9acToTa KoJIeOaHWM reHepaTropa aBTOMATHYECKU
MOJICTPaUBAETCA K 33JJaHHOMY 3HAUEHHUIO C TIOMOIIBIO 3JIEMEHTOB, U3MEHSIOIIUX €T0 €eMKOCTHYIO
¥ MHIYKTUBHYIO COCTaBIISIOIIHE.

Hpyrum pexxumom pabotel Al sBisiercs dazoBas aBTomozctpoiika (DAIT). B stom
pexumMe ¢aza KolieOaHHi TeHepaTopa aBTOMATHICCKH MOICTPANBACTCS K 33JaHHOMY 3HAYCHHIO,
obecrnieunBasi CHHXPOHU3AIUIO C APYTUMHU CUTHAJIAMH B CUCTEME.

YAIl u DAIl sBagroTCS BaXXHBIMH DJIEMEHTAMHM JUIL OOeclieueHHus CTaOMJIBLHOCTH U
TOYHOCTH pPabOTBhI CHUCTEM CBSI3U, TJie TpeOyeTcs TOUYHOE COTJIACOBAHUE YacTOT U (ha3 MexIy
NePeIAONTIM | IPUHUMAIOIIAM 000pYI0BaHUEM.
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CamocrosiTeibHasi padora Ne 8
TEMA: IIH®POBOM CUHTE3ATOP YACTOT. IPUHIIUII PABOTHI M
METOJAKA SHEPTETUYECKOI'O PACUETA I'BB. TPAH3UCTOPHBIN
AMILIUTYHBIA MOJIYJISATOP C KOJUIEKTOPHOM MOAYJISIIUEMN.

TPAH3UCTOPHBIN YACTOTHBIA MOAYJIATOP HA OCHOBE BAPHUKAIIA.

4.

5.

Heas (1) padoTsl:

M3y4YeHHE MPHUHIMIIOB pPadOThl IUGPOBOrO CHUHTE3aTOpa YacTOT U TPaH3UCTOPHBIX
MOJYJISTOPOB C KOJUIEKTOPHOM M YacCTOTHOM MOAYJIALIMEH, a TaKKe METOAUKHU
SHEPIreTUYECKOr0 pacyeTa reHepaTopa BBICOKUX YaACTOT..

3agaun:

W3yunth mnpuHOUNB padOTHl IUGPOBOTO CHHTE3aTOpPa YacTOT W TPaH3HCTOPHBIX
MOAYJISITOPOB € KOJUIEKTOPHOW U YaCTOTHOM MOAYJISIUEH.

OcBOUTH METOAMKY PHEPIrETHYECKOTO pacueTa reHepaTopa BEICOKMX YacToT.

[IpoBecTn HSKCHEpUMEHTHl C HU(PPOBBIM CHUHTE3ATOPOM YAaCTOT W TPAH3UCTOPHBIMHU
MOJYJISITOPAMU C KOJUIEKTOPHOW U YaCTOTHOM MOJYJISIIACH.

CocTaBUTH OTYET O MPOJICTAHHON paboTe U MOJYUYCHHBIX PE3yIbTaTax.

IMoaroroBka k pa6oTe U MOPSIIOK BHINMOJHEHNSI:

N3yunTh npeasioKeHHYIO JINTEPATypy;

PaspaboraiiTe cxemy U(pPOBOro CHHTE3aTOpa YacTOT HA OCHOBE MHUKPOKOHTPOJUIEPA U
POBEPHTE €€ PabOTOCIIOCOOHOCTh Ha OCIILIoTpade.

[Ipemioxxute U OOBSCHUTE MPUMEPHl NMPUMEHEHHs IUPPOBOTO CHHTE3aTOpa 4YacToOT B
Pa3IUYHBIX 00JIACTSIX, TAKUX KaK PaJIUOCBsI3b, MYy3bIKaJIbHbIE HHCTPYMEHTHI U JIp.
CoCTaBUTh OTYET 1O BBITOJHEHHBIM 3aJIaHHSIM.

Heo0xoanmoe ob6opynoBanue:

Kommprorep - HEOOXOAWMBIM MHCTPYMEHT Ul CO3/aHHsd OT4YeTOB. PexomeHmyeTcs
UCIOJIb30BaTh KOMIBIOTEP C JOCTATOYHON MPOU3BOAUTENIBHOCTBIO, YTOOBI 00ECIEUUTh
IUIABHOCTBH PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

ITporpammHoOe o0ecrieueHHe - MOTYT MOTPeOOBaTHCS PA3IUYHbIE POTrPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHTepHeT-coeAMHEHnEe - MOXeT MoTpeOoBaThCs M 3arpy3Kd  JIOTOJIHUTEIbHON
uH(popManuu, n300pakeHUH.

Axceccyapbl - MOTYT MOTPeOOBaThCS JOMOJHUTEIbHBIE aKCecCyapbl, TAKME KaK MBIIIb,
KJIaBHATypa, CTHIIYC | T.Jl., YTOOBI OOJIETYUTH CO3/IaHHE OTYETA U TTOUCK UH(POPMAIIIH.

Kpurtepun onenku

Ornenka "5":

PaboTta moJHOCTHIO COOTBETCTBYET TEME M TPEOOBAHUAM 3a]IaHUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METOJIbI U TEXHOJIOTUHU PEIICHUs 3a1a4H;
[Tomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHasi HHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

PaboTa opopmiena akkypaTHO U podhecCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBaHUAM 3aaHMUS;
ITpaBMIIBHO ¥ TPAMOTHO TPUMEHEHBI OCHOBHBIE METO/IbI U TEXHOJIOTMH PELICHUS 3a/1a4H;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,
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o lmeercs nHTEpIpETanUs PE3yIHTATOB M BEIBOJIOB,
o Pabora opopmiieHa B COOTBETCTBUU C TPEOOBAHUSIMH.
Ornenka "3":
o Pabora B 11€10M COOTBETCTBYET TeM€ U TPEOOBAHUAM 3a/laHUsI, HO COJCPKHUT HEKOTOPHIE
OLIMOKY WM HETOYHOCTH;
o IIpaBuiBbHO M TPAaMOTHO MPUMEHEHBI OCHOBHBIE METO/IbI M TEXHOJIOTUU PELICHHUS 3a/1a4H,
HO BO3MOJKHO, YTO HE BCE aCIIEKThI ObIIIM YUTEHBI;
o [Ilonmyuyensl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIM HE TOJIHOCTHIO
COOTBETCTBOBATH OXKUIAHUSM;
o Nmeercs uHTEpHpeTaLNs PE3YIHTATOB U BBIBOJOB, HO BO3MOXKHO, YTO OHA HE MOJTHOCTHIO
COOTBETCTBYET ITOCTABICHHOH 3a1aue;
e Pabota odopmieHa, HO BO3SMOXHO, YTO HE Bce TPeOOBaHUS OBUTH BBHITIOJHEHBI.
Ornenka "2":
o Pabora He COOTBETCTBYET TeMe 1 TPEOOBAHUSAM 3a/1aHUS;
e OmmOKYM MM HETOYHOCTH B IPHUMEHSIEMBIX METO/IaX U TEXHOJIOTHSIX PEIICHNUS 3a/1a4H;
o IlomyuyeHsl HeTIpaBUIIBHBIE UM HETOYHBIE PE3YIIBTATHI,
e Her uHTepnpeTanuu pe3yibTaToB U BHIBOJIOB;
o Pabora opopmiiena HermpopeccuoHaIBHO.

6. IlosicHenus k padore

Kpartkue Teopernyeckue cBeleHUs

[{udpoBoii cUHTE3aTOp YACTOT - 3TO AIIEKTPOHHBIA NPUOOpP, KOTOPBIA MO3BOJISIET
TeHEePHPOBATH TOUYHBIC CUTHAJIBI PA3IMYHBIX YAaCTOT Ha OCHOBE MHU(PPOBOI 00paOOTKH CUTHAJIOB.
[ludpoBoii cHHTE3aTOPbl MOTYT HCHOJb30BATHCS B PA3IMUHBIX HPUIOKEHUAX, TAKUX Kak
PaaroCBA3b, U3MEPUTENbHBIE IPUOOPHI, MYy3bIKaJIbHbIE HHCTPYMEHTHI U JIp.

[Tpunuun paboTel LU(POBOro CUHTE3aTOPa YaCTOT OCHOBAH Ha MCHOJb30BAHUU (ha30BOH
aBronozctpoiiku (PLL) u uncnoBbix ymHoxxurenei yactorsl (NCO). LludpoBbie cuHTE3aTOPHI
MOTYT paboTaTh ¢ BBICOKOH TOYHOCTBIO, KOTOpasi JocTuraet nopsiaka 107-9.

MeToauka 3HEpPreTH4eckoro pacyera reHeparopa BbIcoOKo vactorsl (I'BYU) Bkitouaer
OLICHKY MOIIIHOCTH, PacueT HANPSDKEHMS U TOKa, a Takxke onpenenenue KIIJ[ I'BY.

Tpansucropubiii ammutyaHsiii Moxyistop (TAM) ¢ koiuiekTopHOM Monynanuen
ABJIAETCS  DJIEKTPOHHBIM  YCTPOMCTBOM, MCHOJNB3YEMBIM ISl  MOZIYJSILMU  AMILIUTYJBI
BBICOKOYACTOTHOTO CHTHaja (Hecylied) HHQOPMAllMOHHBIM CHUTHaJOM. Takke B JaHHOM
YCTPOMCTBE HCIONB3YETCA KOJUIEKTOPHBIA KOHTYpP, B KOTOPOM IPOUCXOJUT MOIYJIALUS
aMILIUTY 1Bl CUTHAJIA.

TpanzuctopHslif yactotHeId MoayssTOp (TYM) Ha OCHOBE BapuKara MCHOJIb3yeTCs AT
MOAYJSIIUA YacTOTHl BBICOKOYACTOTHOI'O CHUTHala. B JaHHOM yCTpPOWMCTBE HCIOIB3YyETCA
€MKOCTHBIN KOHTYp, B KOTOPOM MEHSIETCA €MKOCTh BapHKana Py U3MEHEHUH HANPSDKEHUs, YTO
MIPUBOAUT K U3MEHEHHUIO YaCTOThHI CUTHAJIA.
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CamocrosiTeibHasi padora Ne 9

TEMA: CXEMBbI IOCTPOEHHUSA ®A30BBIX MOAYJIATOPOB. CTPYKTYPHASA
CXEMbI UMITYJBbCHBIX MOAYJATOPOB. METOJAUKA SJIEKTPUHYECKOI'O

4.

5.

PACYETA BLl, YCUJIUTEJIA CBY, YIT4U

eab (1) padoThI:

O3HaKOMJICHHE C MPUHIMIIAMH MTOCTPOCHHS CXeM (ha30BBIX MOAYJISITOPOB, UMITYJIbCHBIX
MOJYJIITOPOB U METOJIMKOM 3JIEKTPUUYECKOro pacuera BXoJAHOU uenu, ycuwiurenss CBY u
YCWJIMTEJIS MOCTOSTHHOTO TOKA.

3agaun:

N3yuenne npuHIUIIOB paboThl (a30BBIX MOIYJIATOPOB M KX CTPYKTYPHBIX CXEM.
N3yuenue npuHIUIIOB pabOThl UMITYJIBCHBIX MOJIYJIATOPOB M UX CTPYKTYPHBIX CXEM.
N3yueHne METONMKHM SJIEKTPUYECKOro pacuera BxoaHoW nenu, ycuiutens CBY u
YCUJIUTEJS TOCTOSIHHOTO TOKA.

[IpakTyeckoe NpuUMEHEHHE MOJYyUYEHHBIX 3HAHUNW HAa TpPUMEpPE MOCTPOCHHUS CXEMBI
MOAYJISATOpA

IMoaroroBka k padoTe U NOPSIAOK BbINMOJHEHHUS:

W3y4uTh NpenioKeHHYIO TUTEPaTypy;

MOCTPOUTH cxeMy (a30BOro MOIYJISATOpa Ha ocHOBE (hazoBoro nerekTopa u RC-dumnbtpa,
MPOM3BECTH PacyUeT e¢ MapaMeTPOB C MOMOIIBI0 METOJUKH JJIEKTPUYECKOTO pacuera H
MPOBECTH MOJICITUPOBAHKE B CHMYJIATOPE CXEM.

CocTaBUTh OTYET IO BBHIOJHCHHBIM 33 JaHHSIM.

Heo0xoanmoe o6opynoBanue:

Kommplorep - HEOOXOAWMBIM MHCTPYMEHT JUIsl CO3/JaHHS OT4YeTOB. PexomeHmyeTcs
UCIOJIb30BaTh KOMIBIOTEP C JOCTATOYHON MPOU3BOAUTENBHOCTBIO, YTOOBI 00ECIEUUTh
IUIABHOCTBH PabOTHI MPOTpamMM U OBICTPYIO 00pabOTKY JaHHbIX.

ITporpamMHOe o0ecrieyeHne - MOTYT MOTPeOOBaThCS PA3IUYHbIE MPOTPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHuTepHeT-coeAMHEHnEe - MOXeT MoTpe0oBaTbCs M 3arpy3Kd  JIOTOJIHUTETbHON
uH(popManuu, n300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaThCS JOMOJIHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC | T.Jl., YTOOBI 0OJIETYUTH CO3/IaHHE OTYETA M TTOUCK MH(POPMAIIIH.

Kputepun ouenku

Ornenka "5":

PaboTta momHOCTHIO COOTBETCTBYET TEME M TPEOOBAHUAM 3aJIaHUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/IbI U TEXHOJIOTUHU PEIICHUs 3a1a4H;
[Tomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Nmeercs anekBaTHasi HHTEPIIPETALUS PE3yIbTaTOB U BHIBOJIOB;

Pabota opopmiena akkypaTHO U podhecCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUIM 3aaHMUS;

[TpaBUIBHO ¥ IPaMOTHO IPUMEHEHBI OCHOBHBIE METO/IbI U TEXHOJIOTHH PELICHUS 33Jauu;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,

Hmeetcst uHTEpIIpeTaLus pe3yJIbTaTOB U BHIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.
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Onenka "3":
. Pa60Ta B IICJIOM COOTBETCTBYCT TCMC U Tpe6OBaHI/ISIM 3aaHus, HO COACPIKUT HCKOTOPLIC
OLIMOKY WM HETOYHOCTH;
. HpaBI/IJIBHO 1 IrpaMOTHO IMMPHUMCEHCHBI OCHOBHBIC MCTO/JbI U TCXHOJIOT'MW PCUICHUA 3a/1a4H,
HO BO3MOJKHO, YTO HE BCE aCIIEKThI ObIIIH YYTEHBI;
. HonyquH pe3yJIibTaThl, HO OHHU MOTIYT GBITB HCTOYHBIMHM HJIM HE IIOJHOCTBIO
COOTBETCTBOBAThH OXKUIAHUSM;
o lmeercs nHTEpIpETALUA PE3YJIBTATOB U BBIBOJOB, HO BO3MOKHO, YTO OHA HE IOJHOCTBIO
COOTBETCTBYET ITOCTABICHHOH 3a1aue;
e Pabota odopmieHa, HO BO3SMOXHO, YTO HE BCe TPeOOBAHUS OBUTH BBHITIOJHEHBI.
Ornenka "2":
o Pabora He COOTBETCTBYET TeMe 1 TPEOOBAHUSAM 3a/1aHUS;
e OmmOKyM MM HETOYHOCTH B MPUMEHSIEMBIX METOAAX U TEXHOJIOTHSIX PEIICHHUS 3a/1a4H;
. HonyquH HCIIPABUJIBHBIC WJIM HCTOYHBIC PC3YJIbTAThI;
e Her unTepnpeTanuu pe3yibTaToB U BHIBOJIOB;
o Pabora opopmiiena HempopeccuoHaIBHO.

6. IlosicHenus k padore

Kpartkue Teopernueckue cBegeHHs

@a30BbIi MOYJIATOP - YCTPOUCTBO, KOTOPOE U3MEHSET (a30BbIi Yrojl HECYIEH YacTOThI
B COOTBETCTBUU C HM3MEHEHHEM aMIUIMTYAbl MOJyJupyomero curHana. CyliecTBYIOT JBe
OCHOBHBIE CXEeMbI (pa30BbIX MOJYJISATOPOB: cxeMa ¢a3oBoro aerexkropa u RC-puinbTpa u cxema
(a30BOro AE€TEKTOpa U KBaApaTypHOI'O IETEKTOPA.

VIMIyIbCHBIM MOAYJATOP - YCTPOMCTBO, KOTOPOE NMEPEBOAUT HENPEPHIBHBINA CUTHAN B
BUJE UMITYJIbCOB. CyIIECTBYIOT pa3jiW4HbIE TUIBl HMIIYJIbCHBIX MOJIYJIATOPOB, TaKHE Kak
UMITYJIbCHBIH MOZYJISTOp Ha TPAaH3UCTOPE, UMIYJIbCHBIN MOIYJISATOP Ha AMOAAX, UMITYJIbCHBIN
MOJIyJIATOP Ha JIaMIax U T.J.

Metoauka 53JIEKTPUYECKOrO pacdyera - JTO MPOLECC ONPEAEICHUs IapaMeTpoB
YCTpOICTBa Ha OCHOBE €ro (PU3MUECKUX XapaKTEpUCTUK U TpeboBaHUM K ero pabdore. Bxonnas
nens, ycwmrenbs CBY u ycuinuTenbs NOCTOSSHHOIO TOKa SBIJISIOTCS OCHOBHBIMM JIEMEHTaMU
IIEKTPUUYECKUX CXEM, TPEOYIOIIHNX AIEKTPUUECKOTO pacyeTa.

25



4.

5.

CamocrosiTeibHasi padora Ne 10
TEMA: COCTAB 1 HABHAUEHUE ECD P®. APXUTEKTYPA CETEN.
HEPBUYHBIE U BTOPUYHBIE CETH, CJIYKBbI CBA3MU.

Hean (1) paboThI:

O3HakomyieHUE C CcocTaBOM M Ha3HaueHueM EguHoir CucteMbl OKCTPEHHOIO
PearupoBanus Poccuiickoit ®Penepanuu, €€ apXUTEKTYpOW CETEH, NEPBUYHBIMH U
BTOPUYHBIMU CETSMH U CTy>KOaMHU CBSI3H.

3agaun:

M3yuuts cocraB u HazHaueHue EnmnHoit Cucrembl OkcTpeHHOro Pearunposanus
Poccuiickoit @eneparuu.

O3HakoMUThCS ¢ apxuTeKTypoil cereit ECO PO u paznuuusiMu nepBUYHBIX U BTOPUUHBIX
CETeH.

N3yanTh ciy»)Obl CBSI3H, UCTIONB3YyeMble B pamkax ECD PO.

IToaroroBka Kk padoTe M NOPAIOK BbINOJTHEHHUS

N3yunTh npeasioKeHHYIO JINTEPaTypy;

anucath 3cce Ha Temy "Emmnas Cuctema OkcrpeHHoro PearmpoBanus Poccuiickoit
®enepalu: cOCTaB, Ha3HAYEHHE, apXUTEKTypa CeTel, MEPBUYHbIC U BTOPUYHBIE CETH,
CitykObI cBsi3u".

CocTaBUTh OTYET IO BBIIIOJIHEHHBIM 3a/1aHUSM.

Heo0xonuMmoe oGopyaoBanue:

Kommbrotep - HEOOXOAWMBI MHCTPYMEHT JUIS CO3/aHHsl OTYETOB. PexoMmeHmyercs
UCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHOH MPOU3BOAUTEILHOCTHIO, YTOOBI 00ECTIEUUTh
IUTAaBHOCTh Pa0OTHI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

[TporpammHOe oOecriedeHre - MOTYT MOTPeOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

WuTepHeT-coeqMHEHNE - MOXeT MOoTpeOoBaThCs ISl 3arpy3Kd  JIOTIOJHUTEILHOU
UHpOpMaLINH, U300pasKEeHUH.

Axceccyapbl - MOTYT TIOTPeOOBaTHCSI TOTIOJIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/IaHHE OTYETA U MOMCK MH(OpMAIUH.

Kputepun onenkn

Omnenka "5":

PaboTa MosHOCTRIO COOTBETCTBYET TEME U TPEOOBAHUAM 3a/1aHUS;
[TpaBUIBHO ¥ TPaMOTHO MPUMEHEHBI METOJIbI M TEXHOJIOTHH PEIICHUS 33/1a4H;
[Tosy4yeHbl TOUHBIE U IOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs anekBaTHasi HHTEPIIPETAIHS PE3yTbTaTOB U BHIBOJIOB;

Pabora odopmiieHa akKypaTHO U TPOPECCUOHATIBHO.

Orenka "4":

PaGora B 11€710M COOTBETCTBYET TEME U TPEOOBAHUSM 3aJaHUS;

[TpaBHIIBHO ¥ TPAMOTHO MTPUMEHEHBI OCHOBHBIC METOIbI M TEXHOJIOTHH PEIICHUS 33/1a9H;
[TomrydeHbI TOUYHBIE PE3yIbTATHI;

HmeeTcst mHTEpIpeTaIis Pe3yJIbTAaTOB U BEIBOJIOB;

Pabota opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

Omnenka "3":

PaGora B [CJIOM COOTBETCTBYCT TEMC U Tpe6OBaHI/I${M 3alaHus, HO COACPIKUT HCKOTOPLIC
OIINOKH HIIN HETOYHOCTH,
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e [IpaBuiaBbHO M TPAaMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI i TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI OBLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

o Nmeercs uHTEpHIpETALINS PE3YIBTATOB U BBIBOJIOB, HO BO3MOYKHO, YTO OHA HE MOJIHOCTHIO
COOTBETCTBYET MOCTABICHHOH 33/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHUSIX PEIICHUS 3aa49u;

o [lomyuyeHsl HENIPaBUIBHBIE MM HETOYHBIE PE3yJIBTATHI,

e Her unTepnperanuu pe3yIbTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. I[Hosicuenusi k padore

Kpartkue Teopernyeckne cBeieHHA

Enunas Cucrema Dkctpennoro Pearuposanus Poccuiickoit @epepamnuu (ECO PD) - ato
KOMIUIEKC MEpOIPUATUH, HAIIPABJICHHBIX Ha NPENOTBPALLEHUE WU JMKBUJALMIO YPE3BbIYANHBIX
cutyauuii (UC) Ha tepputopun Poccun. CucremMa COCTOUT U3 pa3IUUHbIX IOJICUCTEM, BKIIIOYAs
MIOJICUCTEMY CBSI3H.

Apxurektypa cereii ECO P® BxitouaeT nepBUuYHble M BTOpUYHBIE ceTu. IlepBuuHble
CEeTH UCMOJIb3YIOTCS AJIS ONEPAaTUBHOMN CBSI3U MexIy noapasnenenusmu MUC u apyrux ciyx6 B
paMKax OJIHOTO peruoHa. BropuuHble ceTu npeaHa3HaueHsbl sl KOOPAUHALUY JEHCTBUI MEXTY
pa3IMYHBIMM PETMOHAMM M BKJIIOYAIOT TOCYJAPCTBEHHYIO CUCTEMY SKCTPEHHOI'O OIIOBELIEHUS,
CIIyTHUKOBBIE CBSI3U U T.[.

CayxObl cBs3u, ucnonb3yemble B pamkax ECD P®, BritouaroT B cels TenedoHUIO,
pPaaroCBA3b, CIYTHUKOBYIO CBSI3b, MHTEPHET U JAp. Bce ciykObl CBSA3M JOJKHBI 00€CreurnBaTh
HaJIeXKHYIO CBSI3b M paboTaTh B 3KCTPEMAJIbHBIX YCIOBHUSX.
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4.

5.

Camocrositeabnas pabora Ne 11
TEMA: ®YHKIUU YPOBHEU OMBOC. TEXHOJIOT'MM KOMMYTALIMA
ITAKETOB

1. Hean (1) padoThI:
Osznakomiienue ¢ pyHkuusamMu ypoHerr OMBOC 1 TeXHOJIOTHUSIMHA KOMMYTAIIUX TTAKETOB.

3agaun:

N3yunTh TeopeTrueckue cBeaeHus o GyHkusax ypoaeit OMBOC.

W3y4nTh TEXHOIOIMH KOMMYTALUHU TAKETOB.

Pazobparbcs ¢ mpuHnMnamMu paboTsl W mpuMeHeHneM ypoBHeir OMBOC B ceTsx
nepeaayy JaHHbIX.

[ToHsATH 0OCOOEHHOCTH M NPUHLUIIBI PaO0OTHI TEXHOJIOTMI KOMMYTAllUX TAKETOB.

IHoaroroBka Kk padoTe M MOPS/I0K BbINOJTHEHUS:

W3y4nTh NpennokKeHHyI0 JIUTepaTypy;

npoBecTd aHam3 QyHKIUE ypoBHer DOMBOC U TEeXHOJIOTHII KOMMYTAIIMH ITAKETOB B
CeTdX Mepelayd JaHHBIX, UCMOJIb3ys JOCTYNHYIO JMTEpAaTypy M HHTEPHET-PECYpPCHI.
PesynbTaThl aHann3a npencTaBUTh B BUJAE MHCbMEHHOIO OTYETA, COAEPIKAIIEr0 KPaTKOe
onucanue kaxaou Gynkuuu yposaeit OMBOC u TeXHOJIOrMi KOMMYTallMi aKeTOB, UX
NPUHIUIB paObOTHI, MPUMEHEHHE U 0COOEHHOCTH.

CocTaBUTh OTYET MO BBIOJHEHHBIM 33JaHUSIM.

Heo0xoanMmoe o0opynoBanue:

Komnbrotep - HEOOXOAWMBIA HMHCTPYMEHT [UIS CO3JaHHUS OTYETOB. PexoMeHmyercs
UCIOJIb30BaTh KOMIBIOTEP € JIOCTATOYHON MPOU3BOAUTEIBHOCTBIO, YTOOBI 00ECIeUUTh
IUIABHOCTBH PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

ITporpamMHOe o0ecrieyeHre - MOTYT MOTPeOOBaThCS PA3IUYHbIE MPOTrPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHuTepHeT-coeAMHEHnEe - MOXeT MoTpeOoBaTbCs M 3arpy3Kd  JIOTMOJHUTENbHON
uH(popManuu, n300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaTHCS JOMOJIHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC | T.Jl., YTOOBI OOJIETYUTH CO3/IaHHE OTYETA M TTOUCK UH(POPMAIIIH.

Kputepun ouenku

Onenka "5":

PaboTta moiHOCTHIO COOTBETCTBYET TEME U TPEOOBAHUM 331aHUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/IbI U TEXHOJIOTUHU PEIICHUs 3a1a4H;
ITomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHast HHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

Pa6oTta opopmiena akkypaTHO 1 TpodheCCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUIM 3aaHMUS;

[TpaBUIBHO ¥ IPaMOTHO IPUMEHEHBI OCHOBHBIE METO/IbI U TEXHOJIOTHH PELICHUS 33/Jauu;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,

Hmeercst MHTEpIIpeTaLus pe3yJIbTaTOB U BHIBOJIOB;

PaGoTa opopmiieHa B COOTBETCTBHH C TPEOOBAHUSIMH.

Ornenka "3":
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o Palora B 11€10M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJIaHHsI, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;

e [IpaBuiaBHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMA WJIH HE TOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

e Nmeercs uHTEpHpETANINS PE3YJIBTATOB U BBIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCe TPEOOBaHUS OBbLIN BBITTOJTHECHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;

o [lomyuyeHsl HENIPaBUIBHBIE M HETOYHBIE PE3yIIbTATHI,

e Her unTepnperanuu pe3yibTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpohecCHOHATBHO.

6. IHosicuenusi k padore

Kparkue Teopernyeckue cBeaeHusI
VYpoean wmomemu OSI (Open Systems Interconnection) ompenensior QyHKOUH U
BO3MOXKHOCTH CETEBBIX YCTPOMCTB. YPOBEHb 3JIEKTPOHHO-MarHuTHOU coBmectumoctu (OMC)
oTHOCHUTCS K (usmueckomy ypoBHiO Mozaenu OSI. Ero ocHoBHast ¢GyHKIMsS - oOecrcucHHE
HAJCKHOW TMepe/layd CHUTHAJIOB 4Yepe3 Cpeay Mepeldadd JaHHbIX (Hampumep, KaOeiab HIIH
PaauoBOIIHY).
VYposens OMC umeer cieayrorine GpyHKIHu:
e Ilepenaua 6utoB MHGOPMAITUH Yepe3 GUNUCCKYIO CPEY;
o KoaupoBaHue U 1eKOAUPOBAHUE CUTHAIIOB,;
e KonTposs ormmbok Ha ypoBHE OHUTOB.
TexHOMOrMH KOMMYTAIIMH MAKETOB SIBJISFOTCS OCHOBOW Ui paboThl cereil MHTEpHET.
OHM TI03BOJISIIOT YIIAKOBBIBATH JIaHHBIE B IIAKETHI M OTHPABJIATH HMX M0 ceTH. OCHOBHBIE
TEXHOJIOTUH KOMMYTAIIUH MTAKETOB BKIIIOYAIOT B CeOs:
e IP (Internet Protocol) - ocHOBHO# MPOTOKOI /TS Tiepeiaun JaHHbIX B IHTEpHETE;
e TCP (Transmission Control Protocol) - mporokos, obecrmeyuBaronii HaIEKHOCTh
nepeaun TaHHbIX;
e UDP (User Datagram Protocol) - mpotokon, obecrneuuBaroiiuii 6osiee OBICTPYIO
nepeaayy JaHHBIX 3@ CYET OTCYTCTBHUS MPOBEPKU JTOCTABKH.
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CamocrosiTesibHasi padora Ne 12

TEMA: {IM®POBBIE CUCTEMBI IEPEJAYM C UMITYJILCHO-KOJOBOIA
MOJIYJSIHMEN (MKM). UKM-30/32. KAHAJIBI E1, E2, E3, E4. YCTPOMCTBA

TAKTOBOM CUHXPOHHU3AIIMU B PETEHEPATOPAX IICII UKM.

1. Ieasn (1) padoThI:

- O3HakoMJICHHE C OCHOBaMHM LH(POBBIX CHUCTEM IMEpelayd C HMIYJIbCHO-KOIOBOK

MOJYJISIUEH, YCTpOHCTBaMU TaKTOBOM CMHXpoHU3aluu 1 kanainamu E1, E2, E3, E4..
2. 3agaum:

- PaccmoTperh OCHOBHBIE NpHHLIUIBI HUGPOBBIX cucteM mnepenaun ¢ UKM wu ux
npuMmeHenue B kaHanax E1, E2, E3, E4;

- UW3yuuts ycrpoiicTBa TaKTOBOW cMHXpOHM3anuu B pereneparopax LICIT MKM-30/32;

— IlpoBecTu pacueTsl M MpaKTHUYECKUE 3aJaHMsl, CB3aHHbIE C PabOTOM HU(POBBIX CUCTEM
nepenaun ¢ UKM

3. IMoaroroBka k pa6oTe U NOPSIIOK BbINMOJIHEHHUS:

- M3yunTh npennoxkeHHyo JuTepaTypy;

- Hanmmmute kpaTtkyro cTatbio 0 HNU(POBBIX CHCTEMaxX Iepeladd ¢ MMITYJIbCHO-KOJIOBOM
monynsuuein (MKM), ¢ dpokycom na MKM-30/32 u xananax El, E2, E3, E4. B pameit
CTaThe JIOJDKHBI OBITh BKIFOYCHBI CIETYIOIIUE MyHKTHI:

o Kparkue Teopernueckue cpeeHus o 1(poBbIX cucremax nepepayun ¢ MKM.
o Omucanne UKM-30/32 u ero pyHKIuii.
o 0630p kananos E1, E2, E3, E4 u ux xapakTepucTHK.
o Paccmorpenue ycTpolcTB TakTOBOM CHUHXpoHM3aluu B pereHeparopax L[CII
HNKM.
-~ CoCTaBHTb OTYET MO BHIITOJHEHHBIM 3a/IaHUSM.
4. Heo0xonumoe o6opyaoBanue:

- Kommnbrotep - HeoOXOAWMBIH MHCTPYMEHT [UIl CO3JaHUA OTYETOB. Pexomenayercs
UCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHOH MPOU3BOAUTEIHLHOCTHIO, YTOOBI 00ECTICUNTh
IUTAaBHOCTh Pa0bOThI MPOTPaMM U OBICTPYIO 00pabOTKy JTaHHBIX.

- IIporpamMHoOe oOecriedyeHre - MOTYT IMOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

- HWHTepHeT-coeqMHEHNE - MOXET MOoTpeOoBaThCs IS 3arpy3Kd  JIOTIOJHUTEILHOU
UHpOpMaLINH, U300paKeHUH.

- Axceccyapbl - MOTYT TIOTPeOOBaTHCS JOMOJIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/JaHHE OTYETa U MIOUMCK MH(OpMAIUH.

5. Kpurepun onenkn
Onenka "5":

o PaboTa MosHOCTHIO COOTBETCTBYET TEME U TPEOOBAHUSAM 3a/1aHUS;

o [IpaBuUIBHO ¥ TPaMOTHO MTPUMEHEHBI METOJIBI M TEXHOJIOTHH PEIICHUS 3a/1a4H,

o IlomyuyeHsl TOUHBIE U IOCTOBEPHBIE PE3YJIbTATHI;

o Nmeercs ajekBaTHAsI HHTEPIIPETAIUS PE3YJIHTATOB M BHIBOJIOB;

o Pabora opopmiieHa akKypaTHO U TPOHECCUOHATBHO.

Onenka "4":

PabGora B [ECJIOM COOTBCTCTBYCT TEMC U Tpe6OBaHI/IHM 3aJaHuAd,
HpaBPIJIBHO " I'paMOTHO MPUMEHCHBI OCHOBHBIC METO/AbI U TCXHOJIOTHU PCIICHUA 3a1a4U,
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o [lomyuyeHsl TOUHBIC PE3YIIBTATHL;
e lmeercs uHTEpIIpeTalIUs PE3YILTATOB M BHIBOJIOB;
e Paborta ohopmiieHa B COOTBETCTBHH C TPEOOBAHUSIMU.
Onenka "3":
o Pabora B 11€J10M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJIaHHsI, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;
e [IpaBuiaBHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, UTO HE BCE aCIIEKThI ObLTH YUTCHBI;
e [Ilomyuyenbl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;
e Nmeercs uHTEpHIpEeTANINS PE3YIIBTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;
o Pabora opopmiteHa, HO BO3MOXKHO, YTO HE BCE TPEOOBAaHUS OBLTN BBITOJIHECHEI.
Onenka "2":
o Pabora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;
e  OmuOKYW WK HETOYHOCTH B IPUMEHSIEMBIX METOJIaX U TEXHOJIOTHSIX PEIICHUS 3a]a4u;
o [lomyueHbl HENIPaBUIIBHBIC MM HETOYHBIE PE3YJIbTATHI,
e Her unTepnperanuu pe3yabTaTOB U BEIBOJIOB;
e Pabora odopmiieHa HenpohecCHOHATBHO.

6. I[Hosicuenusi k padore

Kparkue TeopeTuyeckue cBeeHHUs

[Mu¢poBble cucTeMbl Nepeaayu ¢ UMITYJIbCHO-K00BOM Moxymsuueit (MKM) sBastorcs
OJIHUM M3 OCHOBHBIX CpEJCTB Inepenauu HuppoBoid MHPOPMALKU B TEIEKOMMYHHUKALIMOHHBIX
ceTsix. UKM no3Bosisier nepenaBaTte HHPOPMALIUIO C BBICOKON CKOPOCTHIO M TOUHOCTBIO, a TAKIKE
obecnieunBaeT >3PPEeKTUBHOE UCII0JIb30BaHUE IPOITYCKHONW CLIOCOOHOCTH KaHaia CBA3H.

Kananet El1, E2, E3, E4 saBnsdioTcs crangaptamu s nepeiadyd HHGoOpManuu B
udpoBsIx ceTsax cBsa3u. Kanan E1 umeer ckopocts nepenaun 2048 x6ut/c, a kanans! E2, E3, E4
- 8448 xo6ut/c, 34 Mout/c u 139 MOUT/C COOTBETCTBEHHO.

VYerpoiicTBa  TakTOBOM — CHHXpoHHM3anuu B pereHepatopax LICIT MKM-30/32
o0ecnieunBarOT KOPPEKTHYIO Iepenadyy MHGOpMaluyd MEXAy y3J1aMH CETH U CHHXPOHHM3AIUIO
TaKTOBBIX UMITYJIbCOB B PA3JIMYHbIX TOUKAX CETH.
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CamocrosiTesibHasi padora Ne 13

TEMA: CIIYTHHUKOBBIE CUCTEMBI CBA3U. 3BEMHBIE CTAHIIUU CCC. CETH

4.

5.

CTAHJIAPTOB 3G, 4G, LTE

Hean (1) paboThI:
O3HaKOMJICHHE C OCHOBHBIMH MPHUHIIMIIAMH PA0OThI CITyTHUKOBBIX CHCTEM CBSI3H,
3emubIx ctaniuii CCC u cereit crangaptoB 3G, 4G, LTE.

3agaun:

W3yunth OCHOBHBIE NPUHLHUIIBI PadOThl CIYTHUKOBBIX CHCTEM CBS3H, BKJIIOYAs
CIyTHUKHU, 36MHbBIC CTAHIIUU U CEIMEHTHI YIIPABJICHHUS.

Onpenenuts NpeuMyIIECTBa U HEAOCTATKU CIYTHUKOBBIX CHCTEM CBSI3U IO CPABHEHUIO C
36MHBIMH CETSIMHU.

W3yunuth cTpykTypy U OpuHIUIBE paboThl 3eMHbIX cTaHmuii CCC, BKIIOYas MPOIECCHI
nepeayu, npruemMa u o0pabOTKU CUTHAJIOB.

O3nakomuThes ¢ cetsamu ctanaaptoB 3G, 4G, LTE, ux oCHOBHbIMHM XapaKT€pUCTUKAMH U
MPUHLMIIAMU PaOOTHI.

IHoaroroBka Kk padoTe M NOPS/I0K BbINOJTHEHUS:
W3y4nTh NpenaokKeHHy0 JUTepaTypy;
CocTaBuTh IMPE3EHTALMIO O CIIyTHUKOBBIX CHUCTEMaX CBSI3H, BKIIOYAIOUIYIO CIEIYHOIIUE
paszensl:
o OcHOBHBIE PUHIMIIEI PA0OTHI CTyTHUKOBBIX CUCTEM CBSI3H.
o IlpeumymiectBa M HEIOCTATKU CIyTHHUKOBBIX CHUCTEM CBS3M II0 CPAaBHEHHIO C
36MHBIMHU CETSIMHU.
o Crpykrypa u npuHImnb! padboTsl 3eMHbIX cTaniuil CCC.
o Ceru cranmaptoB 3G, 4G, LTE: ocHOBHblE XapaKTEPUCTHMKU W MPHUHIIMIIBI
paboTHI.
CocTaBUTh OTYET 110 BBITIOJTHEHHBIM 33 JaHHSIM.

Heo0xonumoe oGopyaoBanue:

Komnbrotep - HEOOXOAWMBIH MHCTPYMEHT Ul CO3JaHHUS OTYETOB. PexoMeHayercs
UCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHON MPOU3BOAUTEILHOCTBHIO, YTOOBI 00ECTICUNTh
IUTaBHOCTh Pa0OTHI IPOTpaMM U OBICTPYIO 00pabOTKy JTaHHBIX.

[TporpammHOe oOecTiedeHre - MOTYT MOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

WHuTepHeT-coeiMHEHNE - MOXeT MOoTpeOoBaThCs ISl 3arpy3Kd  JIOTIOJHUTEILHOU
UHpOpMaLINK, U300pasKeHUH.

Axceccyapbl - MOTYT TIOTPeOOBaTHCS OMOJIHUTEIBHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOOBI 00JETYUTh CO3/JaHHE OTYETA U TIOMCK HH(OpMAIIH.

Kputepun onenkn

Onenka "5":

PaboTa nosHOCTBIO COOTBETCTBYET TEME M TPEOOBAHUSM 3aaHUS;
[TpaBUIBHO ¥ TPaMOTHO MPUMEHEHBI METOJIBI M TEXHOJIOTHH PEIICHUS 3a/1a4H,
[Tosy4yeHbl TOUHBIE U IOCTOBEPHBIE PE3yJIbTAThI;

Hmeercs anekBaTHasi HHTEPIIPETAIHS PE3yTbTATOB U BHIBOJIOB;

Pabora odopmiieHa akKypaTHO U TPOGECCHOHATBHO.

Ormenka "4":

32



PaboTa B 11€10M COOTBETCTBYET TEME U TPEOOBAHUSM 3a/IaHHS;

[TpaBUIIbHO ¥ TPAMOTHO MTPHUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTHU PEIICHUS 3a]a4u;
[Tony4eHbI TOUHBIC PE3YIIbTATHI;

HmeeTcst uHTEpIIpETaIUs PE3yIbTATOB U BEIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ouenka "3":

PaboTa B 11€710M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJJaHHS, HO COACPIKUT HEKOTOPHIC
OIIMOKH MJIM HETOYHOCTH;

[TpaBUIIBHO ¥ TPAMOTHO IPUMEHEHBI OCHOBHBIC METOJIbI M TEXHOJIOTUH PEIICHUS 3aauH,
HO BO3MOXHO, YTO HE BCE ACIIEKThI ObLTH YUTCHBI;

[Tomy4yeHbl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

Hmeercst MHTEpIpETaNUs pE3yJIbTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOM 3a/1a4¢;

Pa6oTa opopmieHa, HO BO3MOXKHO, UTO HE BCe TpeOOBaHUS ObUTH BBITOTHEHBI.

Ormenka "2":

6.

PaboTa He COOTBETCTBYET TeME U TPEOOBAHUSIM 33 IaHHSI,;

OmuOKY UM HETOYHOCTH B MPUMEHSIEMBIX METO/IaX M TEXHOJIOTUSAX PEIICHUS 33/1a4H;
[Tony4eHbl HeNPaBUIIbHBIC UM HETOYHBIE PE3YJIbTATHI,

Her unTeprniperanuu pe3yabTaToOB U BEIBOJIOB;

Pa6oTa opopmieHa HenpodeccnoHaabHO.

I[Hosicuenusi k padore

Kparkue TeopeTnueckne cBe1eHHs
CHYTHI/IKOBI)IC CHCTCMBI CBA3H — 3TO CUCTEMBI, KOTOPBIC UCITOJIB3YIOT HCKYCCTBCHHBIC

CIyTHHUKH 3eMJIM JUIs [Iepeladll CUTHAJIOB MEX]y IByMs WIIM OoJiee ToukaMu Ha 3emiie. 3eMHbIe
ctaniuu CCC (cTaHIMM CITyTHUKOBOMW CBSI3M) UCIOIB3YIOTCS AJIsl B3AUMOACHCTBHUS C
CIYTHUKaMH U ynpajieHust UMH. OHU 00€CeunBalOT yIpaBiIeHUE MOJIETOM, Nepeady U IpUeM
uH(pOpMalnK, a TaKKe 00ECIIEUNBAIOT CBSI3b MEX/1y CIIyTHUKOM U 3eMIIEH.

Ceru crannaptoB 3G, 4G u LTE — 310 cet MOOUITBEHOM CBSI3U, UCTIOJIb3YEMBIE IS

nepeaayy JaHHbBIX U FOJIOCOBOM CBSI3U MEX1y MOOMIIbHBIMU ycTpoiicTBamu. Ctanaapt 3G
(TpeTbero nmokoyieHus) o0ecrneynBaeT CKOpOCTh Mepeiaun JaHHbIX 10 2 Mout/c, a 4G
(ueTBepTOro nokosieHus) odecneunBaer ckopoctsb A0 100 Mout/c. Cranaapt LTE (Long Term
Evolution) npencrasnser coboit mpomexxyTounslii atan mexxay 3G u 4G u obecrieunBaet
CKOpPOCTh nepeaauun AaHHbIX 10 100 Mout/c.
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CamocrositeibHas padora Ne 14

TEMA: TUIIOBBIE IAPAMETPbBI U PASHOBUJHOCTHU ObOPYJ1OBAHUMSA HDSL.

BUABI MYJIbTUIIVIEKCOPOB SDH. TOIIOJIOT' YA, APXUTEKTYPA,

CUHXPOHM3AIIUA CETEMN.
1. ean (1) padoThI:
- O3HakoMJICHHE C OCHOBHBIMH THUIIAMH W Tapamerpamu obopynoBanusi HDSL, Bunamu
MyJabTUILIEKCOpoB SDH, TOomosoruei, apxuTeKTypoi U CHHXpOHU3AIUEN CETEH.
2. 3agauu:
OrnpenenuTh OCHOBHBIE TTApaMETPhl M pa3HOBUAHOCTH 00opyaoBanus HDSL;
N3yuuts BUBI MysbTUILIEKCOpOB SDH;
Onucarps TONOJIOTHIO U apXUTEKTYPY CETeH;
OnpenenuTb METO/Ibl CHHXPOHU3ALUU CETEH.
3. IHoaroroBka Kk padoTe M MOPS/I0K BbINOJTHEHUS:

- M3yunTh npennokeHHyo JuTepaTypy;

- Hammcares acce Ha Temy "OCHOBHBIE MapaMeTpbl M Pa3HOBUIHOCTH OOOpPYIOBaHHS
HDSL". B »scce nHeobOxoaumo omucath, uto Takoe HDSL, kakue mnapameTpbl
UCIOJB3YIOTCA IS OLIGHKM KadyecTBa Nepeladyd [aHHBIX, a TakXke paccMOTPETh
pasnnyHble Tunbl 00opyaoBanus HDSL u ux npuMeHeHue B CeTsX nepeauyu JaHHBIX.

- CocTaBUTh OTYET MO BHINOJIHEHHBIM 3aJaHUSIM.

4. Heo0xonuMmoe oGopyaoBanue:

- Komnbrotep - HeoOXOAUMMBIH MHCTPYMEHT Ul CO3JaHHUsA OTYETOB. Pexomenayercs
UCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHOH MPOU3BOAUTEILHOCTHIO, YTOOBI 00ECTIEUUTh
IUIABHOCTh Pa0OTHI IPOTpaMM U OBICTPYIO 00pabOTKY TaHHBIX.

- IIporpammHoe obecrieueHue - MOTYT OTPEOOBATHCS Pa3IMUYHbIE MPOTrPaMMBbl, TAKHE KaK
Microsoft Word u npyrue.

- HWHrepHeT-coemuHEHUE - MOXKET TMOTpedoBaTbCsl M 3arpy3Kd JIONOJHUTENIBbHOMN
UHpOpMaLINH, U300pasKEeHUH.

- Akceccyapbl - MOTYT OTPeOOBaThCS JIOMOJHUTENbHbBIE aKcecCcyapbl, TaKUe KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOOBI 00JETYUTh CO3/JaHHE OTYETa U MOMCK MH(OpMAIUH.

S. Kputepun onenkn
Onenka "5":

o PaboTa MosHOCTBIO COOTBETCTBYET TEME U TPEOOBAHUAM 3a/1aHUS;

e IIpaBUiIbHO U TPAaMOTHO MPUMEHEHBI METO/Ibl ¥ TEXHOJIOTMH PEIICHUs 3a/1auH;

o IlomyuyeHsl TOUHBIE U IOCTOBEPHBIE PE3YJIbTATHI;

o lmeercs agexBaTHas HHTEPIPETALUS PE3YJIbTATOB U BHIBOJIOB;

o Pabora opopmiieHa akKypaTHO U IPOPECCUOHATBHO.

Onenka "4":

o Pabora B 11e710M COOTBETCTBYET TEME U TPEOOBAHUM 3aJIaHMS;

e IIpaBUiBbHO U TPAMOTHO MPUMEHEHBI OCHOBHBIE METO/Ibl M TEXHOJIOTUU PELICHUS 3a/1a4H;

o IlomyuyeHsl TOUHBIE PE3YIbTATHI;

e lmeercs uHTepIIpeTalys pe3yIbTaTOB U BHIBOJIOB;

o Pabora opopmiieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Onenka "3":

PaGora B [CJIOM COOTBETCTBYCT TEMC U Tpe6OBaHI/I${M 3alaHus, HO COACPIKUT HCKOTOPLIC
OIINOKH HIIN HETOYHOCTH,
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e [IpaBuiabHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI i TEXHOJIOTUN PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI OBLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

o Nmeercs uHTEpHIpETANINS PE3YIIBTATOB U BBIBOJIOB, HO BO3MOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABICHHOH 33/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e  OmuOKHM WX HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHSIX PEIICHUS 3aa4u;

o [lomyuyeHsl HENIPaBUIBHBIE MM HETOYHBIE PE3yJIBTATHI,

e Her unTepnperanuu pe3yIbTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. I[Hosicuenusi k padore

KpaTtkue Teopernueckue cBegeHHs

HDSL (High bit-rate Digital Subscriber Line) - rexnonorus mudpoBoii nepegauu JaHHBIX
[0 MEJIHBIM JIMHUSIM CBSI3U C BBICOKOI CKOPOCTHIO. OCHOBHBIMU MapamMeTpaMu, UCTIOIb3yEMbIMU
JUIsL OLIEHKHM KauecTBa IepeJauyd JIAHHBIX, SBJSIIOTCS CKOPOCTh IEpeJadyd JaHHBIX, 1ajJbHOCTh
nepesavyy CUrHasia, YaCTOTHBIN TMana3oH U MPOIYCKHAs CIOCOOHOCTD.

Cy1iecTByeT HECKOJIbKO pa3HoBHUIHOCTEH obopyaoBanuss HDSL, Bxmouas HDSL2,
HDSL4 u HDSL6, kaxngas u3 KOTOPbIX MMeEET CBOM oOcoOeHHocTu u mpumenenne. HDSL
UCIIOJIb3YETCSl B KAueCTBE TEXHOJIOTMM IE€peladd JaHHBIX B MHOIMX CETSX CBS3M, BKJIIOYas
JIOKAJIbHBIE CETU U IHUPOKOIIOJIOCHBIE CETH.

Mynetutiekcoper  SDH  (Synchronous  Digital Hierarchy) - o6opymoBanue,
UCIIONIb3YEMOE JJIsi MYJbTHILUIEKCUPOBAHUS U JEMYJIbTHILUIEKCUPOBAHHUS CHUTHAJIOB B CETAX
nepenaun AaHHBIX. CylIecTBYeT HECKOJIbKO BUIOB MyJdbTUIIekcopoB SDH, Bxmtouas STM-1,
STM-4, STM-16 u STM-64, kaxaplil U3 KOTOPBIX UMEET Pa3HYI0 CKOPOCTh Mepeiaul JaHHBIX.

Tomosnorust U apxXuTeKkTypa CeTed ONpeNeNsioT CTPYKTYpY W OpraHM3alMio ceTel
nepenadn faHHbIX. CyliecTBYIOT pa3iIN4HbIE THUIBI TOMOJIOTUH, BKIIIOUAs 3BE3AHYIO, KOJIBLEBYIO
U UIMHHYI0. ApPXWUTEKTypa ceTed ompefenser, KaKhue THUIbl YCTPOWCTB M COEAMHEHUN
VCIIOJIB3YIOTCS U1 IIepeJaul JaHHBIX B CETH.
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CamocrositenbHas padora Ne 15
TEMA: CTPYKTYPHAS CXEMA CUCTEMBI TIEPEJAYX C WDM. PEIIEHUE
3AJAYN HA PACYHET YACTOTBI AUCKPETU3ALIMU. PEHIEHUE 3AJTIAY HA

4.

5.

HEJMHEHHOE KOJIUPOBAHUE U JEKOJIUPOBAHME IICII

eab (1) padoThI:

O3HaKOMJIEHHE C OCHOBAMHU CTPYKTYPHOU CXEMBI CUCTEMBI II€pPEIauyl C UCIIOJIb30BAaHUEM
texHonorun WDM, a Takke Hay4uThb HX peIlaTh 3aJa4d Ha pacyeT 4YacTOTHI
JUCKPETU3aLMK U HEJIMHEHHOr0 KoupoBaHus u aekoauposanus L{CII.

3agaun:

Onucath CTPYKTYPHYIO CXeMy cucTeMbl iepeaaur ¢ WDM.

OOBsACHUTD, KaK peliaTh 3aJa4y Ha pacueT 4acToTsl Auckperuszauuu g L{CIL.
Paccmotpets 3agaun Ha HenuHelHoe koaupoBanue u nekonuposanue LICII B cucteme
nepenayn ¢ WDM

IMoaroroBka k pa6oTe M NOPSAI0K BHINOJIHEHUS:

N3yunTh npeasioxKeHHYI0 JIUTEPaTypy;

Bam npemiaraercs pacuutarh 4acTOTy AUCKPETU3ALUUU UIsl CUCTEMBI nepenadun ¢ WDM,
KOTOpasi UCMOJIb3yeT 16 KaHANOB ¢ pa3/ielIeHUEM 110 JIJIMHE BOJIHBI B HHTEpBaje oT 1530
HM J0 1565 uM. Jlanee HEoOXOQUMO 3aKOJUPOBATH COOOMIEHHUE C TIOMOIIBIO
HEJIMHEHHOTO KOJMPOBAHUS U BBIMOJHUTH AekogupoBanue B [[CII.

CoCTaBUTh OTYET I10 BBIIOJIHCHHBIM 3aJaHHSIM.

Heo0xonuMmoe oGopyaoBanue:

Komnbrotep - HEOOXOAWMBIH MHCTPYMEHT Ul CO3JaHHUS OTYETOB. PexomeHayercs
UCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHON MPOM3BOIUTEIHLHOCTBIO, YTOOBI 00ECTICUUTh
IUTAaBHOCTh Pa0OThI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

[TporpammHOe oOecTiedeHre - MOTYT MOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

WHuTepHeT-coeiMHEHNE - MOXeT MOoTpeOoBaThCs ISl 3arpy3Kd  JIOTIOJHUTEILHOU
UHpOpMaLIH, U300paKeHUI.

Axceccyapbl - MOTYT TIOTPeOOBATHCS OTIOJIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/JaHHE OTYETA U MOMCK MH(OpMAIUH.

Kputepun onenkn

Omenka "5":

PaboTa nosHOCTBIO COOTBETCTBYET TEME M TPEOOBAHUAM 3aJaHUS;
[TpaBUIBHO ¥ TPaMOTHO MPUMEHEHBI METOJIBI M TEXHOJIOTHH PEIICHUS 3a/1a4H,
[Tosy4yeHbl TOUHBIE U IOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs anekBaTHasi HHTEPIIPETAIHS PE3yTbTaTOB U BHIBOJIOB;

Pabora odopmiieHa akKypaTHO U TPOPECCUOHATIBHO.

Orenka "4":

PaGora B 11€710M COOTBETCTBYET TEME U TPEOOBAHUSM 3aIaHMS;

[TpaBWIIBHO ¥ TPAMOTHO MTPHUMEHEHBI OCHOBHBIC METOJIbI M TEXHOJIOTHH PEIICHUS 3a1a4H;
[TomydeHbI TOUYHBIE PE3yIbTATHI;

HmeeTcst mHTEpIpeTaIis Pe3yIbTaTOB U BEIBOJIOB;

Pabota opopmieHa B COOTBETCTBUU C TPEOOBAHUSMU.

Omnenxka "3":
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o Pabora B 11e10M COOTBETCTBYET TeME M TPEOOBAHHSIM 3aJIaHUS, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;

e [IpaBuiaBHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI M TEXHOJIOTUU PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIM HE MOJIHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

e Nmeercs uHTEpHpETANINS PE3YJIBTATOB U BBIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;

e Pabora odopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe M TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3aa4u;

o [lomyuyeHsl HENIPaBUIBHBIE M HETOYHBIE PE3yIIbTATHI,

e Her unTepnperanuu pe3yibTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. IHosicnenusi k padorte

Kpatkue Teopernyeckue cBeleHUs

Cucrema nepemaun ¢ WDM (Wavelength Division Multiplexing) npezacrapiser coOoi
TEXHOJIOTHIO ME€PEAauu JTaHHbBIX, B KOTOPOH HCIOJIb3YETCSl HECKOJIBKO JUIMH BOJIH ONTUYECKOIO
W3JIYYCHHUS JUIsl IEPEAAYH JTAHHBIX 10 OJHOMY ONTHYECKOMY BOJIOKHY.

CrtpykTypHast cxeMa cuctemsl nepenadyn ¢ WDM Bkiroyaer B ce0si HCTOUHUK CHTHAJA,
MOAYJISITOP, GUIBTP, ONTUYECKUHN YCUITUTENb, PEreHEPATOP, IEMOAYIISATOP U MPUEMHUK.

Yacrota nuckperuzanuu LICII B cucreme nepenaun ¢ WDM onpenensercs o gpopmyre:

fd =2 * Bmax,

rae fd - gactora quckperusaruu, Bmax - MmakcumanbHast ojioca npomyckanus [{CIT.

Henuneiitnoe xomupoBanwe u aexomupoBanue L[CIIT B cucreme mnepemaun ¢ WDM
MCTIONIB3YETCS JUIsl YMEHBIIIEHUSI OMMOOK Mepefaayu MaHHBIX. JIJis 3TOro MCMonb3yrTCs KOIbI,
KOTOpbIE HECYT B ceOe JIOMOJHUTEIbHYI0 WH(OpPMAIMI0O O TepelIaBacMbIX JaHHBIX, KOTOPYIO
MO>KHO HMCTIOIB30BATh JIJIsl UX BOCCTAHOBJICHUS B CIy4ae OMIMOOK.
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CamocrosiTesibHasi padora Ne 16
TEMA: PEHIEHUE 3ATIAY HA PACYET YIIPABJIAIOIIUX YACTOT
I'EHEPATOPHOI'O OBOPYJOBAHMUS IICII. PEHIEHUE 3AJIAY HA

MMOCTPOEHME JIMHEWHBIX KOJOB IICII U BOCII. COCTABUTH TABJIMILY
AHAJIN3A TAPAMETPOB UCTOYHUKOB U IPUEMHHUKOB OIITUYECKOI'O

N3JITYYEHUA
1. ean (1) padoThI:

— O3HakOMJIEHHE C OCHOBHBIMM METOJIaMU PAcyeTa YIPABISAIOIIMX YACTOT T€HEPATOPHOIO
obopynoBanus [ICII, moctpoenust nmueiHbIx KomoB IICII m BoccTaHOBIEHHS UX
CUTHAJIOB.

2. 3agauu:

- MHM3yunTh OCHOBHBIE METOJBI pacyeTra YHPABIAIOIIUX YacTOT TE€HEPaTOPHOIO
obopymosanus L[CII.

- Hzyuuts MeTonbl nmoctpoeHus nuHeiHbIX Ko10B LICII u nx BoccTaHoBIeHMS.

- VByuntp TaOMWYHBIA METOJ aHajgW3a IapaMeTpOB HCTOYHHKOB W IPHEMHHUKOB
ONTUYECKOTO U3ITYYCHHUS.

- Pemmts 3aauy Ha pacyeT ynpasJsSIOLIUMX YaCTOT reHeparopHoro odopyaosanus L{CII.

- Pemmrts 3anauy Ha noctpoenue nuHerHbIx Koa0B LICII u nx BoccranoBieHue.

- CocraBuTh TaONMIly aHajIM3a MapaMETPOB HCTOYHUKOB U MPHUEMHHKOB OINTHYECKOTO
U3ITyYeHUSI.

3. IloaroroBka Kk padoTe U NOPS/IOK BHINOJIHEHUSI:

- H3y4uTh NpennoKeHHYIO JIUTEpaTypy;

- Ilpocroe 3amaHue nns cTyAeHTOB: PaccumTaTh ynpaBISIOLLYH0 YacTOTYy I€HEPAaTOPHOTO
o6opynoBanus LICII ¢ gacroroit auckperuzanuu 10 xI'iy u yactoroi Hecymeit 2 MI'm.
[Toctpouts nuHelHbIl kox L[CII 1 BOCCTaHOBUTH CHTHajd MHpU MOMOMIIM JIEKOJEpa.
CocTaBuTh TabNWIly aHalW3a MapaMeTPOB HCTOYHMKOB M IMPHUEMHHKOB ONTHYECKOTO
U3JTY4YEHUs IS Ta3ePHOTO MOJIa U ONITHYECKOro MPUEMHUKA.

- CocTaBUTh OTYET MO BBIMOJIHEHHBIM 33aHUSIM.

4. Heo0xonumoe oG6opyaoBanue:

- Kommnbrotep - HeoOXOAWMBIH MHCTPYMEHT JUIs CO3[JaHMs OTYETOB. PexoMmenayercs
HCIIOJIb30BaTh KOMIIBIOTEP C JOCTAaTOYHON MPOU3BOAMUTEIBHOCTHIO, YTOOBI 00ECIEUHUTh
IUTAaBHOCTh Pa0OThI IPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

- IIporpammHoe obecrieueHue - MOTyT NOTPEOOBATHCS Pa3IMYHbIE MPOTrPaMMBbl, TAKHE KaK
Microsoft Word u npyrue.

- HWHrepHeT-coenuHeHUE - MOXKET TMOTpeOoBaTbCcsl M 3arpy3Kd JIOMOJHUTENIbHOM
UHpOpMaLINH, U300pasKeHUH.

- Akceccyapbl - MOTYT OTPeOOBaThCS JIOMOJHUTENbHbBIE aKCecCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOOBI 00JETYUTh CO3/JaHHE OTYETA U MIOMCK HH(OpMaIuu.

5. Kputepun onenkn
Onenka "5":

PaboTa nosHOCTBI0 COOTBETCTBYET TEME M TPEOOBAHUSAM 3aaHUS;
[IpaBHUIBHO ¥ TPaMOTHO TPUMEHEHBI METOJIbI M TEXHOJIOTMH PEIIEHUs 3a/1a4U;
ITomy4yeHsl TOYHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Nmeercs anekBaTHas MHTEPIPETALMS PE3YyJIbTaTOB U BEIBOJIOB;
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e Pabora odopmiieHa akkypaTHO U MPOPECCHOHAIBHO.
Ouenka "4":
o Palora B 11€JI0M COOTBETCTBYET TEME U TPEOOBAHUSIM 3aIaHMS,
e [IpaBuibHO U TPAMOTHO MPUMEHEHBI OCHOBHBIC METO/IbI i TEXHOJIOTHH PEIICHUS 3a/1a4H;
o [lomy4yeHbl TOUHBIC PE3YIIBTATHL;
e lmeercs mHTEpIIpETALHSI PE3YIHTATOB U BHIBOJIOB;
e Paborta ohopmiieHa B COOTBETCTBHH C TPEOOBAHUSIMU.
Onenka "3":
e Pabora B 11€J10M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJIaHUsI, HO COJCPKHUT HEKOTOPHIE
OIIMOKH MJIM HETOYHOCTH;
e [IpaBuiabHO M TPAMOTHO MPUMEHEHBI OCHOBHBIC METOJIbI M TEXHOJIOTUHU PEIICHUS 3aJIauH,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLITU YUTCHBI;
o [Ilomyuyensl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;
e Nwmeercs uHTEpHIpETANINS PE3YIIBTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJTHOCTHIO
COOTBETCTBYET MTOCTABIICHHOM 3a]1a4¢;
e Pabora opopmiieHa, HO BO3MOXKHO, YTO HE BCE TPEOOBaHUS ObLITU BBITIOJHCHBI.
Onenka "2":
e Palora He COOTBETCTBYET TeMe M TPEOOBAHUSM 3a/1aHUS;
e OmuOKYM WIK HETOYHOCTH B IPUMEHSIEMBIX METOJIaX U TEXHOJIOTHX PEIICHUS 3aa4u;
o [lomyuyeHbl HENIPaBUIIBHBIC MM HETOYHBIE PE3YJIbTATHI,
e Her unTepnperanuu pe3yIbTaTOB U BEIBOJIOB;
e Pabora odopmiieHa HenpohecCHOHATBHO.

6. I[Hosicuenusi k padore

Kpatkue Teopernyeckue cBeleHUs

L CII (cBETOBOJIOKOHHO-ONTHYECKHE CHUCTEMBI NEpeladk) UCIOIb3YIOTCS ISl Nepelaun
uHpOpMallUK Ha OOJbIINE PACCTOSHUS C MOMOILNBIO ONTHYECKUX BOJOKOH. PaccMoTpum jBe
3a/1auu, CBSA3aHHBIE C PACYETOM YIPABJISIONIMX YaCTOT U OCTpOeHUEM JIMHEHHBIX Koj0B LICIT:

1. Pacuer ynpaBisitolx 4acToT reHepaTopHoro obopyaosanus L{CII

VYopasnsomye 4acTOThl T€HEPAaTOPHOTO 000pYAOBaHUS HUCIIOJIB3YIOTCS IS MOAYJISLIMU
CBETOBOI'O CHTHaJa M €ro Iepeladd Mo ONTUYECKOMY BOJIOKHY. Pacyer ynpamisrommx 4acToT
OCYIIECTBIISIETCS] HA OCHOBE (DOPMYJIBIL:

fy = fc + kfm

rae fy - ynpasinsmomas yacrora, fc - yacrora ocHOBHOTo reHeparopa, kf - koaddunnent
MOy KM, fm - yacToTa MOAYIMPYIOLIET0 CUTHAIA.

2. IToctpoenue nuHeinbIx Ko1oB LICII n BoccTaHoBIEHNE

Jlnst mepenadn TaHHBIX IO ONITHYECKOMY BOJIOKHY HCIONB3YIOTCA JIMHEWHbIEe Koabl LICII.
ITocTpoeHre IMHEHHBIX KOJOB OCYLIECTBIISIETCS HA OCHOBE MATpULbI IPOBEPKH YETHOCTH,
KOTOpas onpeaenseT, Kakue OUThI JOJKHBI ObITh U3MEHEHBI, YTOObI CPOPMUPOBATH KOPPEKTHBIH
Koa. JIns BOCCTaHOBJIEHUS NEPEAAaHHBIX JAHHBIX HCHOJB3YeTCs oOpaTHas MaTpulla IPOBEPKU
YETHOCTH, KOTOPas MO3BOJIET ONPEAETUTh OIIMOKH U CKOPPEKTUPOBATh MEepe/laHHbIE JaHHbIE.

Tabnuia aHanu3a mapaMeTpoOB HWCTOYHUKOB U TNPUEMHHUKOB ONTHYECKOTO H3IIy4YECHHUS
MOXET BKJIIOYATh CJICAYIOLIME MapaMeTphl: JIMHA BOJIHBI M3JIyYEHUS, MOIIHOCTb W3IIy4€HHs,
HIMPUHA CIIEKTpa U3IYUYEHHUs], YTOJI PACXOKICHHS Mydka, 3(pHeKTUBHOCTh (HOTOAETEKTOpA, IIYM
OpUeMHHUKAa M JApyrue. AHalu3 MapaMeTpoB HUCTOYHHUKOB M MPUEMHHKOB IT03BOJIET BHIOPATh
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ontuManbHOoe obOopyaoBanue mius noctpoenust LICIT m moctmkenuss TpeOyemoro kadecTBa
nepeaayn uHHOpMaIHH.
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4.

5.

CamocrositeibHas padora Ne 17
TEMA: IICI1 1 BOCII

eab (1) padoThI:
Nzyuenue crpykrypsl u opranuzanuu cBsa3u LICIT u BOCII B MecTHBIX, BHYTPU30HOBBIX
Y MarucCTpaJIbHbBIX CETSX.

3agaun:

N3ydyeHre OCHOBHBIX MPUHIIUTIOB pa0OTHI MECTHBIX, BHYTPU30HOBBIX U MaruCTPaIbHBIX
ceTel CBs3HU.

OnpeneneHne TEXHUYECKUX XapakTepucTuk u cocraBa obopynosanus LICIT u BOCII mis
MECTHBIX, BHYTPU30HOBBIX U MarucTpajbHbIX CETEH.

CocraBnenue cxembl opranusanuu cBs3u L[CII u BOCII mecTtHOM, BHYTPHU30HOBON U
MarucTpaibHOMN CeTeH.

[TogroroBka mnpesentanuu 1mo BOCII mecTHBIX, BHYTPHU30HOBBIX M MAarucCTpajibHBIX
CeTe.

IToaroroBka Kk padoTe M MOPSAIOK BbINOJTHEHUS:
N3yunTh npeasioKeHHYIO JINTEPaTypy;
CocTaBUTh OTYET IO BBIIOJIHEHHBIM 3a1aHUSM.

Heo0xoanMmoe ob6opynoBanue:

Komnbrotep - HEOOXOAWMBIA HMHCTPYMEHT [UIS CO3JaHHUS OTYETOB. PexoMeHmyercs
UCIOJIb30BaTh KOMIBIOTEP € JOCTATOYHON MPOU3BOAUTEIILHOCTBIO, YTOOBI 00ECEUUTh
IUIABHOCTh PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

ITporpamMHOe o0ecrieyeHre - MOTYT MOTPeOOBaThCS PA3IUYHbIE MPOTPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

WHuTepHeT-coeAMHEHnEe - MOXeT MoTpe0oBaTbCs M 3arpy3Kd  JIOTOJIHUTETbHON
uH(popMannu, n300pakeHUH.

Axceccyapbl - MOTYT HOTPeOOBaThCS JOMOJHUTEIbHBIE aKCECCyaphbl, TAKUE KAaK MBIIIb,
KJIaBHATypa, CTHIIYC U T.Jl., YTOOBI 0OJIETYUTH CO3/IaHHE OTYETA M TTOUCK MH(POPMAIIIH.

Kputepun ouenku

Onenka "5":

PaboTta moiHOCTBIO COOTBETCTBYET TEME U TPEOOBAHMSIM 33/1aHNUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/Ibl U TEXHOJIOTUHU PELICHUs 3a1a4H;
ITomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHasi HHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

PaboTa opopmiena akkypaTHO U podhecCHOHATBHO.

Ornenka "4":

Pabora B 11€710M COOTBETCTBYET TEME U TPeOOBAHUAM 3aaHMUS;

[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI OCHOBHBIE METO/bI U TEXHOJIOTUH PEIIEHUS 3a/1a4H;
ITomyuyeHsl TOUHBIE PE3YIIBTATHI,

Hmeercst MHTEpIIpeTaLus pe3yJibTaTOB U BHIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ornenka "3":

Pabora B 11€710M COOTBETCTBYET TeME U TPEOOBAHUSAM 33JaHUS, HO COJIEP)KUT HEKOTOPbIE
OLIMOKH WM HETOYHOCTH;
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e [IpaBuiBHO M TPaMOTHO NMPUMEHEHBI OCHOBHBIE METO/IbI i TEXHOJIOTHU PEUICHHUS 3314y,
HO BO3MOXHO, YTO HE BCE ACTIEKThI OBLITU YUTCHBI;

e [Ilomyuyenpl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIH HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

o Nmeercs uHTEpHIpETALINS PE3YIBTATOB U BBIBOJIOB, HO BO3MOYKHO, YTO OHA HE MOIHOCTHIO
COOTBETCTBYET MOCTABICHHOH 33/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He COOTBETCTBYET TeMe 1 TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSIEMBIX METOJIaX U TEXHOJIOTHUSIX PEIICHUS 3aa49H;

o [lomyuyeHsl HENIPaBUIBHBIE MM HETOYHBIE PE3yJIBTATHI,

e Her unTepnperanuu pe3yIbTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. I[Hosicuenusi k padore

KpaTtkue Teopernueckue cBegeHHs

Ceru cBsi3U A€NATCS HA MECTHbIE, BHYTPU30HOBBIE U MarucCTpaJibHbIE B 3aBUCUMOCTH OT
o0nmacTu TOKpPHITUS. MeCTHBIE CeTH OOECHeuMBaOT CBA3b BHYTPU OJIHOTO 3/JaHUS WU
HEOOJIbIION TeppuTOpuU. BHYTpPHU30HOBBIE CETH MOKPHIBAIOT OJUH TOpPOJ WM PEruoH, a
MarucTpalibHbIe - OOJIbIINE TEPPUTOPUH U CBSI3BIBAIOT PA3IUYHBIE TOPO/IA U CTPAHBL.

HCIT (uentpanbubie cranuuu nepenadn) U BOCII (BblaeneHHBbIE ONTUYECKHE CBS3HU
NEPBUYHON CBSI3M) SBISIOTCA OCHOBHBIMU DJIEMEHTAMH MECTHBIX, BHYTPH30HOBBIX U
maructpasibHbIX cered cBsa3u. L[CII - 3TO0 TexHWYeckKoe cpencTBo, obecredmBaromiee cOop,
00paboTKy, nepenauy u npueM uHpopmanuu B cetd cBs3u. BOCII - 5To BblieIeHHBINH KaHAI
CBSI3M, KOTOpbIM oOecrneunBaeT nepenady AaHHbIX Mexay LICII m KOHEUYHBIMM TOYKaMH CETU
CBSI3H.

Opranu3zanus cBa3u LICII u BOCII B MecTHBIX, BHYTPU30HOBBIX U MaruCTPaJIbHbIX CETIX
OCYILECTBIISIETCSI ~ Yepe3  ONTHYeCKHWe Kabenum U Jpyroe o0opyaoBaHHE,  BKIIOYas
MYJIbTUIUIEKCOPBI, YCHJIMTEIH, KOHBEpTEephl M Ap. s KaXool ceTu CBSI3U OIpenessioTcs
TEXHUYECKHE XapaKTEePUCTUKU U COCTaB 000pYI0BaHHUS.
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CamocrosiTesibHasi padora Ne 18

TEMA: TEXHUYECKHUE XAPAKTEPUCTUKH KAHAJIOB U CETEBBIX TPAKTOB

4.

5.

eab (1) padoThI:

Ornpenenutb TEXHUUECKHE XapaKTEPUCTHKUM KAHAJIOB M CETEBBIX TPAKTOB, a TaKXKe
o0OpyIOBaHUSI CHUCTEM Tepenadd, W pa3paboTaTh CXEMbl HM3MEPEHUH IMapaMeTpoB
KaHaJIoB.

3agaun:

CobOparp nH(pOpMAIHIO O TEXHHYECKUX XapAKTEPUCTUKAX KAHAJIOB M CETEBBIX TPAKTOB,
BKJIFOYAsi MPOITYCKHYIO CIIOCOOHOCTh, CKOPOCTh NEpEe/layul JaHHBIX, YPOBEHD LIIyMa U JIp.
CobOparp uHpOpPMAIIUIO O TEXHUYECKUX XapPAKTEPUCTHUKAX OOOpPYIOBAHHUS CHCTEM
nepeaaydu, BKIKOYasi MOIIHOCTh MepeaaTunKa, YyBCTBUTEIBHOCTD MPUEMHHKA, AUANa30H
4acToT U Jp.

CocraBuTh MacrnopTa Ha KaHaJbl, CETEBbIC TPAKThHl U O0OpPYJOBAHHE CHUCTEM IEpe/iayw,
BKJIFOYAst HH()OPMAITUIO O TEXHHYECKUX XapaKTEPUCTHKAX.

Pa3paboraTs cxembl U3MEpEHUH MTapaMeTPOB KaHAIOB, BKIIOYAs H3MEPEHUE MTPOITYCKHOM
CIOCOOHOCTH, CKOPOCTH Mepeaaun JaHHbIX, YPOBHS IIyMa U JIp.

IMoaroroBka Kk patoTe ¥ MOPSAA0K BbHITOJIHEHUS:

W3yunuth npeanoxkeHHyo JIUTepaTypy;

CocTaBUTH OTYET MO BBLITOJHEHHBLIM 3aJaHUSIM.

Heo0xonuMmoe oGopyaoBanue:

Kommbrotep - HEOOXOAWMBI MHCTPYMEHT JUIS CO3/aHHsl OTYETOB. PexoMmeHmyercs
UCTIOJIF30BaTh KOMIBIOTEP C JOCTATOYHON MPOM3BOIUTEIHLHOCTBIO, YTOOBI 00ECIICUUTh
IUTAaBHOCTh Pa0OTHI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

[TporpammHOe oOecTiedeHre - MOTYT MOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

WuTepHeT-coeqMHEHNE - MOXeT MOoTpeOoBaThCs ISl 3arpy3Kd  JIOTIOJHUTEILHOU
UHpOpMaLINH, U300pasKEeHUH.

Axceccyapbl - MOTYT TIOTPeOOBaTHCSI TOTIOJIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOOBI 00JETYUTh CO3/JaHHE OTYETa U MOMCK MH(OpMAIUH.

Kputepun onenkn

Omnenka "5":

PaboTa MosHOCTRIO COOTBETCTBYET TEME U TPEOOBAHUAM 3a/1aHUS;
[TpaBUIBHO ¥ TPaMOTHO MPUMEHEHBI METOJIbI M TEXHOJIOTHH PEIICHUS 33/1a4H;
[Tosy4yeHbl TOUHBIE U IOCTOBEPHBIE PE3yJIbTAThI;

Hmeercs anekBaTHasi HHTEPIIPETAIHS PE3yTbTaTOB U BHIBOJIOB;

Pabora odopmiieHa akKypaTHO U TPOPECCUOHATIBHO.

Orenka "4":

PaGora B 11€710M COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJaHMUS;

[TpaBWIIBHO ¥ TPAMOTHO MTPUMEHEHBI OCHOBHBIC METOIbI M TEXHOJIOTHH PEIICHUS 3a1a4H;
[TomrydeHbI TOUYHBIE PE3yIbTATHI;

HmeeTcst mHTEpIpeTaIis Pe3yJIbTAaTOB U BEIBOJIOB;

Pabota opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

Omnenka "3":

PaGora B [CJIOM COOTBETCTBYCT TCMC U Tpe6OBaHI/I$IM 3alaHuA, HO COACPIKUT HCKOTOPBIC
OIINOKH HIIN HETOYHOCTH,
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e [IpaBuiabHO M TPAMOTHO MTPUMEHEHBI OCHOBHBIE METOJIbI i TEXHOJIOTUN PEUICHUS 3a]1a4H,
HO BO3MOXHO, YTO HE BCE ACTIEKThI OBLITU YUTCHBI;

o [Ilomyuyenbl pe3ynbTaThl, HO OHH MOTYT OBITh HETOYHBIMH WJIH HE MOJHOCTBIO
COOTBETCTBOBATH OXKHJIAHUSIM;

o Nmeercs uHTEpHpEeTaNINs PE3YIBTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJIHOCTHIO
COOTBETCTBYET MOCTABICHHOH 33/1a4¢;

e Pabora oopmiieHa, HO BO3MOXHO, YTO HE BCE TPEOOBaHUS OBLIIN BHITIOJIHEHBI.

Onenka "2":

o Palora He cCOOTBETCTBYET TeMe M TPEOOBAHUSM 3a/IaHUS;

e OmuOKHM WK HETOYHOCTH B IPUMEHSEMBIX METOJIaX U TEXHOJIOTHIX PEIICHUS 3a]a4u;

o [lomyuyeHsl HENIPaBUIBHBIE MM HETOYHBIE PE3yJIBTATHI,

e Her unTepnperanuu pe3yIbTaTOB U BEIBOJIOB;

e Pabora odopmiiena HenpodecCHOHATBHO.

6. I[Hosicuenusi k padore

KpaTtkue Teopernyeckue cBegeHHs

[TacmopT Ha KaHAJIBI W CETEBBIE TPAKTBHI COACPKUT HHOOPMANUIO O TEXHUYCCKUX
XapaKTePUCTHKAX KaHAIOB M CETEBBIX TPAKTOB, BKIIOYas JUIMHY KalOems, TN KaOeys, THUIl
pazpema u ap. Ilacmopr Ha oOOpyIOBaHHE CHUCTEM IEpeladd COACPKHUT HH(POPMALHUIO O
TEXHUUYECKUX XapaKTEPUCTUKAX MepeaaTynuka, IpUeMHUKa, MOIYJIATOPA, AEMOAYJISATOpa U Jp.

CxeMbl HW3MEpPEHHH IMapaMeTpOB KAaHAJIOB BKIIOYAIOT B CeOsl OJIOKM H3MEPEHHS
MPOIYCKHOM CHOCOOHOCTH, CKOPOCTH Iepelayd NaHHBIX, ypoBHS myma u ap. W3mepenue
MPOITYCKHOM CIIOCOOHOCTH MOXET TIPOBOJIUTHCS C TIOMOIIBIO TECTUPOBAHUS KaHala Ha
pa3IMYHBIX YacTOTaxX M NPU Pa3IMuYHBIX Harpys3kax. M3mepeHue CKOpOCTH Mepeaayu JaHHBIX
MOXXET MPOBOJUTHCS C MOMOIIBIO CIEIHUAIBHBIX MPOTrpamMM, KOTOPbIE T€HEPUPYIOT TECTOBBIC
JMaHHbIE M M3MEPAIOT BpeMms mepefaud. V3MepeHuwe ypoBHSI IIyMa MOKET MPOBOJIUTHCS C
MOMOIIBIO CHEIUATIFHOTO 000PYI0BaHUSA, KOTOPOE HM3MEPSET YpOBEHb IIyMa Ha Pa3IUYHBIX
4acTOTaX.
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CamocrosiTesbHast pabora Ne 19
TEMA: UHO®OPMAILIMOHHBIE U ABAPUMHBIE CUT'HAJIBI

1. Hean (1) padoThI:

- OsHakomyeHHE C TabJMIIaMU CTAaHAAPTOB M MPOTOKOJIOB MH(OPMAIIMOHHBIX CHUTHAJIOB,
HOpMaMM OIIMOOK B KaHajax M TpakTaX, a TAaKKe BUJAMHU aBapUNHBIX CUTHAJIOB U
ABAPUITHOM CUTHAIU3ALUU.

2. 3agauu:

— M3Yy4YEHHE OCHOBHBIX CTaHIAPTOB U MPOTOKOJIOB HH(POPMALIMOHHBIX CUTHAJIOB;

— ONHUCaHHE HOPM OIIMOOK B KaHaJaX M TPAKTax;

— M3y4YCHHE BUJIOB aBaApUIHBIX CUTHAJIOB M aBapUHHOW CUTHAIN3ALIUY;

— COCTaBJIeHHE TaOJUI] COOTBETCTBUSl CTAHJAPTOB M TIPOTOKOJIOB HH(POPMAITMOHHBIX
CUTHAJIOB.

3. IToaroroBka k paéore M NOPSIAOK BHINOJIHEHHS

- H3y4uTh NpennoKeHHYIO JIUTEpaTypy;

- Paznenurech Ha rpymnIbl ¥ IPOBEANUTE HCCIEIOBAHNE HOPM OIIMOOK B KaHallaX U TPaKTax
JUIS  Pa3MYHBIX BUAOB HH(POpPMAmMOHHBIX curHanoB. CocraBbTe TAOMHUIy C
pe3yJabTaTaMH U CPaBHUTE UX MEX]y COOOM.

-~ CoCTaBHTb OTYET O BHIOJIHEHHBIM 3a/IaHUSM.

4. Heo0xonuMmoe oGopyaoBanue:

- Kommnbrotep - HeoOXOAUMBIH MHCTPYMEHT Ul CO3JaHHUsA OTYETOB. Pexomenayercs
UCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHOH MPOU3BOAUTEILHOCTHIO, YTOOBI 00ECTIEUUTh
IUTAaBHOCTh Pa0OTHI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

- IIporpammHoOe oOecriedeHre - MOTYT IMOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

- HWHTepHeT-coeqMHEHNE - MOXET MOoTpeOoBaThCs IS 3arpy3Kd  JIOTIOJHUTEIbHOU
UHpOpMaLINH, U300pasKEeHUH.

- Axceccyapbl - MOTYT TIOTPeOOBaTHCS JOMOJIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOOBI 00JETYUTh CO3/JaHHE OTYETa U MOMCK MH(OpMAIUH.

S. Kputepun onenkn
Onenka "5":

o PaboTa MosHOCTBIO COOTBETCTBYET TEME U TPEOOBAHUAM 3a/1aHUS;

o IIpaBUIBHO ¥ TPaMOTHO MPUMEHEHBI METOJIBI M TEXHOJIOTHU PEIICHUS 3a1a4H;

o IlomyuyeHsl TOUHBIE U IOCTOBEPHBIE PE3YJIbTATHI;

o Nmeercs ajekBaTHAsI HHTEPIIPETAIUS PE3YJIHTATOB M BHIBOJIOB;

o Pabora opopmiieHa akKypaTHO U TPOHECCUOHATBHO.

Onenka "4":

o Pabora B 11e710M COOTBETCTBYET TEME U TPEOOBAHUM 3aJIaHMS;

o [IpaBHUIBHO ¥ TPaMOTHO MPUMEHEHBI OCHOBHBIE METOBI M TEXHOJIOTUH PEIICHUS 3a/1a4H;

o IlomyuyeHsl TOUHBIE PE3YIbTATHI;

o Nmeercs uHTEpTIpETaNINS PE3YIBTATOB U BHIBOJIOB;

o Pabora opopmiieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Onenka "3":

PaGora B [CJIOM COOTBETCTBYCT TEMC U Tpe6OBaHI/I${M 3alaHus, HO COACPIKUT HCKOTOPLIC
OIINOKH HIIN HETOYHOCTH,
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HpaBI/IJ'II)HO 1 I'paMOTHO IMMPHUMEHCHBI OCHOBHBIC METO/JbI U TCXHOJIOITMH PCUICHUA 3a1a4H,
HO BO3MOXXHO, YTO HC BCC aCIICKThI ObLIN YUTCHEI,

HOJ'Iy‘IeHBI pe3yiabTaTthl, HO OHHU MOIYT ObITb HETOYHLIMH WM HE TOJHOCTBIO
COOTBCTCTBOBATh OXKHAAHUAM,

HNmeercs HHTCpHpeTalus pE3YyJIbTaTOB U BBIBOAOB, HO BO3SMOKHO, YTO OHA HE IMOJIHOCTBIO
COOTBCTCTBYCT IIOCTaBJICHHOM 3aaa4c,

Pa6oTa O(i)OpMJ'IeHa, HO BO3MOKHO, YTO HC BCC Tp€6OBaHI/I${ OBUIH BBIIOJIHEHEL.

Ormenka "2":

6.

PaboTa He COOTBETCTBYET TeMe U TPEOOBAHUSIM 33 IaHHS,;

OmwuOKY UM HETOYHOCTH B PUMEHSIEMBIX METO/IaX M TEXHOJOTHUSIX PEIICHUS 3a/1a4H;
[Tony4yeHbl HeNTPaBUIIbHBIC UM HETOYHBIE PE3YJIbTATHI,

Her unTepriperanuu pe3yabTaTOB U BEIBOJIOB;

Pa6ota opopmiena HenpodeccnoHaabHO.

I[Hosicuenusi k padore

Kparkue Teopernueckue cBeIeHHs
CTaHI[apTI)I N IIPOTOKOJIBI I/IH(bOpMaIII/IOHHBIX CHUTHaJIOB OIIPCACIIAOT HOPMbBI U IIpaBUJIa

nepejayd JaHHBIX IO ceTsAM CBsi3M. OHM TrapaHTUPYIOT COBMECTUMOCTb YCTPOMCTB U
o0OecrieunBarOT IpaBUWIbHOE KOJMPOBAHHWE M JEKOAMPOBaHME MAaHHbIX. Hopmbl omubok B
KaHaJlaX U TPaKTax ONpeNeNsIoT JOIyCTUMbIE Mpeeibl OUIMOOK MpH nepeaye JaHHbIX. Busl
ABApUMHBIX CHUTHAJOB M AaBApUMHOM CUTHAIM3ALUM OINPEIEISIIOTCI B COOTBETCTBYIOIIHUX
CTaHJapTax M MPOTOKOJAX M CIy)KaT s ObICTPOro OOHApYyXEeHHs U YCTpaHeHUs IpoOJeM B
CUCTEME CBS3H.
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CamocrosiTeibHasi padora Ne 20

TEMA: XAPAKTEPUCTHUKHU CPEACTB UBMEPEHUA. DTAJTIOHbI OCHOBHBIX

OUBNYECKHUX EJUHUIL. KIACCbI TOYHOCTHU CPEACTB UBMEPEHMUSI.

OBOBIIEHHAS CTPYKTYPHASI CXEMA 3JEKTPOMEXAHUYECKOI'O
IMPUBOPA. CTPYKTYPHASA CXEMA IUPPOBOI'O UBMEPUTEJBHOI'O

ITPUBOPA.
1. ean (1) padoThI:

- O3HakOMJICHHE C OCHOBHBIMHU XapaKTEPUCTHKAMU CPEICTB M3MEPEHHS, ATAJOHAMH
Gu3n4eckux eIuHMI, KJaccaMHM TOYHOCTU CpPEACTB H3MEpEHHus, 00O0O0IeHHON
CTPYKTYPHOM CXEMOM 3JIEKTPOMEXAaHWYECKOro mpubopa U CTPYKTYpHOM CXeMoil
UG POBOro U3MEPUTENIBHOTO ITpHbopa.

2. 3agaun:

- VBy4nTh OCHOBHBIE XapaKTEPUCTUKHU CPEICTB H3MEPEHHS,

—  O3HaKOMUTHCS € 3TaTOHAMM (PU3UUYECKUX €UHULL;

— VByunTb KJacCchl TOYHOCTH CPENICTB H3MEPEHHS;

—  M3yunth 0000IEHHYIO CTPYKTYPHYIO CXEMY JIEKTPOMEXaHUYECKOro npruoopa;

—  VBy4HTb CTPYKTYPHYIO CXeMy IH(PPOBOTO HU3MEPUTEITHLHOTO IPUOOpA.

3. IMoaroroBka k pa6oTe U NOPSIIOK BbINMOJIHEHHUS:

- M3yunTh npennoxkeHHyo JuTepaTypy;

- PaccMmoTpeTs 3JEKTPOHHBIM BOJBTMETP Kak HpUMEp IH(PPOBOrO H3MEPUTEIHLHOTO
npubopa 1 ONucaTh €ro CTPYKTypHYIO CXEMY.

-~ CoCTaBHTb OTYET O BHIOJHECHHBIM 3a/IaHUSM.

4. Heo0xonumoe o6opyaoBanue:

- Kommnbrotep - HeoOXOAWMBIH MHCTPYMEHT Ul CO3JaHHUS OTYETOB. PexomeHayercs
HCTIOJIB30BaTh KOMIBIOTEP C JOCTATOYHOH MPOU3BOAUTEIHLHOCTHIO, YTOOBI 00ECTICUNTh
IUTaBHOCTh PaOOTHI MPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

- IIporpammHoOe oOecriedeHre - MOTYT IMOTPEOOBATHCS PA3TUYHBIE TPOTPAMMBI, TAKHE KaK
Microsoft Word u npyrue.

- HWHTepHeT-coeqMHEHNE - MOXET MOoTpeOoBaThCs IS 3arpy3Kd  JIOTIOJHUTEIbHOU
UHpOpMaLINK, U300paKeHUH.

- Axceccyapbl - MOTYT TIOTPeOOBaTHCS JOMOIHUTEIbHBIE aKCEeCCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOObI 00JETYUTh CO3/JaHHE OTYETA U MOMCK MH(OpMAIUH.

S. Kputepun onenkn
Onenka "5":

o PaboTa MosHOCTBIO COOTBETCTBYET TEME U TPEOOBAHUSAM 3a/1aHUS;

o IIpaBuUIBHO ¥ TPaMOTHO MTPUMEHEHBI METOIBI ¥ TEXHOJIOTHU PEIICHUS 3a1a4H;

o IlomyuyeHbl TOUHBIE U IOCTOBEPHBIE PE3yJIbTATHI;

o Nmeercs ajmekBaTHAsi HHTEPIIPETAIUS PE3YJIHTATOB M BHIBOJIOB;

o Pabora opopmiieHa akKypaTHO U IPOPECCUOHATBHO.

Onenka "4":

PabGora B LECJIOM COOTBCTCTBYCT TEMC U TpC6OBaHI/IHM 3aJaHus,

HpaBI/IJ'II)HO " I'paMOTHO MPUMEHCHBI OCHOBHBIC METObI U TCXHOJIOTHU PCIICHUA 3a1a4U,
HOJ'Iy‘-ICHBI TOYHBIC PC3YyJIbTATHI,

Nmeercs HHTEpHpETAlA PE3YJIbTATOB U BHIBOAOB;
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PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ormenka "3":

PaboTa B 11€710M COOTBETCTBYET TeMe U TPEOOBAHUSAM 3aJlaHHsI, HO COJCPKUT HEKOTOPHIC
OIIMOKH MJIM HETOYHOCTH;

[TpaBUIIBHO ¥ TPAMOTHO IPUMEHEHBI OCHOBHBIC METOJIbI M TEXHOJIOTUH PEIICHUS 3aauH,
HO BO3MOXHO, YTO HE BCE ACTIEKThI ObLITU YUTCHBI;

[Tomy4yeHbl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIM HE TIOJHOCTHIO
COOTBETCTBOBATH OXKHJIAHUSIM;

Hmeercst MHTEpIpETaNUs PE3yJIbTATOB U BHIBOJIOB, HO BOBMOXKHO, YTO OHA HE TIOJHOCTHIO
COOTBETCTBYET MOCTABIICHHOW 3a/1a4¢;

Pa6oTta opopmieHa, HO BO3MOXKHO, UTO HE BCE TPEOOBAaHHUS ObLIN BBHITTOJHECHBI.

Ormenka "2":

6.

PaboTa He COOTBETCTBYET TeMe U TPEOOBAHUSIM 3a/IaHMS;

OmuOKY UM HETOYHOCTH B MPUMEHSIEMBIX METO/IaX M TEXHOJOTHUSAX PEIICHUS 3a/1a4H;
[Tony4yeHbl HeNTPaBUIIbHBIC UM HETOYHBIE PE3yJIbTATHI,

Her unTeprniperanuu pe3yabTaToB U BBIBOJIOB;

Pa6ota opopmieHa HenpodeccnoHaabHO.

I[Hosicuenusi k padore

KpaTtkue Teopernueckue cBegeHUs
CpencTBo u3MepeHUs - 3TO YCTPOMCTBO, KOTOPOE HCIIONB3YETCS JUIS ONPEICICHUs

3HAYCHUH (PU3UYECKUX BEIUYUH. XapPaKTEPUCTHUKH CPEACTB M3MEPEHHUS BKJIIOUYAIOT JHAIa30H
M3MEPEHHUs], KJIACC TOYHOCTH, CKOPOCTh HM3MEPEHHUS W JAPYrue MNapaMeTpbl, KOTOPbIE MOTYT
BapbUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOI'O THIa prbopa. ITaaoHbl PU3NUYECKUX SIUHHUII -
3TO CTaHJApTHBIE OOpaslbl, WCIOJb3YEMBbIC MJisi MPOBEPKU TOYHOCTH CPEICTB H3MEPEHUSI.
Kitacchl TOYHOCTH CpEICTB M3MEPEHUS ONPEACIIIIOTCS UX CIIOCOOHOCTBIO U3MEPATh (DU3UUYECKUE
BEJIMYMHEI C 3aJTAaHHON TOYHOCTBIO.
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CamocrosiTesibHasi padora Ne 21

TEMA: I'EHEPATOPBI ITYMOBbBIX CUI'HAJIOB, UMITYJIbCHBIE 'EHEPATOPBI.
CTAHAAPT YACTOTBIL, CHHTE3ATOPBI HACTOTBI. CTPYKTYPHAS CXEMA
ABTOMATHYECKOI'O UBMEPUTEJIA AYX. TUPPOBOU USMEPUTEJIb

HEJIMHEWHBIX UCKAXKEHUIN ®OPMbI CUTHAJIA.

1. easn (1) padoThI:

— M3Y4YCHHE NPUHIMIIOB PabOThl M XapaKTEPUCTHK TE€HEPAaTOPOB IIyMOBBIX CHTHAJIOB,
UMITYJIbCHBIX TI'€HEpaTOpPOB, CTAHAAPTOB 4YaCTOTHl M CHUHTE3aTOPOB YaCTOTHI, a TAKKE
M3y4eHHUe MPUHLUIIOB PabOThI U CTPYKTYPHBIX CXE€M aBTOMAaTHYEeCKUX u3meputeneit AUX
U I (POBBIX U3MEPUTENICH HETMHEWHBIX HCKAXCHUN ()OPMBI CHTHAIA. .

2. 3apaum:

- U3y4YeHUE MPUHIUIOB paboThl TEHEPaTOpOB IIYMOBBIX CUTHAJIOB M HMITYJIbCHBIX
reHEepaTOpOB;

- U3yYeHHUEe CTaH/IapTOB YaCTOThI M CHHTE3aTOPOB YacTOTHI;

- W3yYeHHE TPUHIMIIOB paboThl aBTOMaTHUeckux wm3Mmepurenedr AUX u nudpoBbix
u3MepuTeNnel HeMMHEHHBIX UCKaXeHUH (POpMBI CUTHAJIA;

- COCTaBJIECHHE TaOJIUI] XapaKTEPUCTUK TI'€HEpPaTOpOB, CTAHIAAPTOB U H3MEPUTENIbHBIX
pUOOPOB;

- COCTaBJICHHE CXEM U3MEPEHMsI [TapaMETPOB I'€HEPATOPOB, CTAHIAPTOB U U3MEPUTEIIbHBIX
pUOOPOB.

3. IToaroroBka k paéoTe M NOPSIAOK BHINOJIHEHHS

- H3y4uTh NpennoKeHHYIO JIUTEpaTypy;

- CocraButh Ta0AMIy C XapaKTEPUCTHKAMH T€HEpPaTOpPOB IIYMOBBIX CHUTHAJIOB H
UMIYJbCHBIX T'€HEpPaTOpOB, CTAaHAAPTOB YACTOTHI M CHHTE3aTOPOB YAacTOThI, a TaKkKe
TaOMUIly C XapakTepUCTUKaMHU aBToMmarthyeckux wusmeputeneii AUX u 1udpoBbix
U3MepuTeNiell HeJTMHENHbIX MCKaXeHUH Gopmbl curHaia. CoCcTaBUTh CXEMbl U3MEPEHUS
apaMeTpoB FeHEPaTOPOB, CTAHIAPTOB U U3MEPUTENIbHBIX PUOOPOB.

- CocTaBUTh OTYET MO BBIMOJIHEHHBIM 33aHUSIM.

4. Heo0xonumoe oG6opyaoBanue:

- Kommnbrotep - HeoOXOAWMBIH MHCTPYMEHT Ul CO3JaHHUA OTYETOB. PexoMmeHayercs
HCIIOJIb30BaTh KOMIIBIOTEP C JOCTAaTOYHON MPOU3BOAMUTEIBHOCTHIO, YTOOBI 00ECIEUHUTh
IUTAaBHOCTh Pa0OThI IPOTPaMM U OBICTPYIO 00pabOTKY JTaHHBIX.

- IIporpammHoe obecrieueHue - MOTyT NOTPEOOBATHCS Pa3IMYHbIE MPOTrPaMMBbl, TAKHE KaK
Microsoft Word u npyrue.

- HWHrepHeT-coenuHeHUE - MOXKET TMOTpeOoBaTbCcsl M 3arpy3Kd JIOMOJHUTENIbHOM
UHpOpMaLINH, U300pasKeHUH.

- Akceccyapbl - MOTYT OTPeOOBaThCS JIOMOJHUTENbHbBIE aKCecCyaphl, TAKUE KaK MBIIIb,
KJIaBHATypa, CTUIYC U T.[., YTOOBI 00JETYUTh CO3/JaHHE OTYETA U TIOMCK HH(OpMAIIH.

5. Kputepun onenkn
Onenka "5":

PaboTa nosHOCTBI0 COOTBETCTBYET TEME M TPEOOBAHUSAM 3aaHUS;
[IpaBHUIBHO ¥ TPaMOTHO TPUMEHEHBI METOJIbI M TEXHOJIOTMH PEIIEHUs 3a/1a4U;
ITomy4yeHsl TOYHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Nwmeercs aekBaTHaAs MHTEPIPETALUS PE3YJIBTATOB U BBIBOJIOB;
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Pa6ota opopmieHa akkypaTHO 1 MpodeCCHOHATBHO.

Ormenka "4":

PaboTa B 11eJ10M COOTBETCTBYET TEME U TPEOOBAHUSM 3aIaHMS,

[TpaBHIIbHO ¥ TPAMOTHO MTPUMEHEHBI OCHOBHBIC METOJIbI M TEXHOJIOTHU PEIICHUS 3a1a4H;
[Tony4yeHbI TOUHBIC PE3YIIbTATHI;

HmeeTcst uHTEpIIpETaIUs PE3YIBTATOB U BEIBOJIOB;

PaboTa opopmieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Ouenka "3":

Pabora B 11€J10M COOTBETCTBYET TeMe U TPECOOBAHUSM 3aaHHS, HO COJCPKUT HEKOTOPHIC
OIIMOKH MJIM HETOYHOCTH;

[TpaBHJIBHO ¥ TPaMOTHO MPUMEHEHBI OCHOBHBIC METO/IbI M TEXHOJIOTMH PEIICHHS 3a1a4H,
HO BO3MOXHO, YTO HE BCE aCIIEKThI ObLTH YUTCHBI;

[TomydeHbl pe3yiabTaThl, HO OHH MOTYT OBITh HETOYHBIMH WJIM HE IOJHOCTHIO
COOTBETCTBOBATH OXKUIAHUSIM;

HMeeTcst MHTEpIpETalis Pe3yIbTaTOB U BEIBOJIOB, HO BO3MOXKHO, YTO OHA HE MOJIHOCTHIO
COOTBETCTBYET MTOCTABIICHHOM 3a]1a4¢;

Pabora odopmiieHa, HO BO3MOXKHO, YTO HE BCE TPEOOBAHUS OBbLIU BBITOJHEHBI.

Ormenka "2":

6.

PaboTa He COOTBETCTBYET TeME U TPEOOBAHUSIM 33 IaHHSI;

OmmOKY UM HETOYHOCTH B MPUMEHSIEMBIX METO/IaX M TEXHOJIOTUSAX PEIICHUS 3a/1a4H;
[Tony4yeHbl HENTPaBUIIbHBIC UM HETOYHBIE PE3YJIbTATHI,

Her unTeprniperanuu pe3yabTaTOB U BEIBOJIOB;

Pa6ota opopmieHa HenpodeccnoHaabHO.

I[Hosicuenusi k padore

Kpartkue Teopernyeckne cBeeHHA
['eHeparopsl NIYMOBBIX CHTHAJOB - OTO YCTPOWCTBA, KOTOPBIE TE€HEPUPYIOT

ANIEKTPUYECKHUE CUTHAJBI C 3aJaHHBIMU XapaKTepUCTUKaMU I1yma. MIMIyJIbCHbIE TE€HEPATOPBI -
3TO YCTPOWCTBA, KOTOPbIE T'E€HEPUPYIOT JJIEKTPUUYECKUE HMITYJIbChl 3aJaHHOW (GOpMBI U
mutenbHocTH. CTaHIapThl 4acTOTHI - ATO YCTPONCTBA, KOTOPBIE TEHEPHPYIOT CTAOHIIbHBIC
CUTHAJIBI 3a7jaHHON 4YacToThl. CHHTE3aTOpPbl YacTOTHl - 3TO YCTPOWCTBA, KOTOPHIE F€HEPUPYIOT
CUTHANBl C 3aJJaHHOW YacTOTOM, KOTOpas MOKET OBITh HACTPOEHA C BBICOKOW TOYHOCTHIO.
ABTtoMatnueckuii uaMeputenb AUX - 3TO u3MEpHUTENbHBIA TPUOOP, KOTOPHIA TMO3BOJISIET
u3mepsaTh AUX sriexTpuyeckux I1ened ¢ BBICOKON TOYHOCTBIO. [ludpoBoil u3Meputens
HEJIMHEWHBIX UCKaXeHUH (popMbI CUTHaIa
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TEMA: CTPYKTYPHASI CXEMA 'EHEPATOPA IIYMOBbBIX CUT'HAJIOB,
WU3MEPHUTEJIA IITYMA Y BUBPAILIAI, U3SMEPUTEJISA YPOBHS. IU®POBOM

BOJIBTMETP. JOBPOBOJIBHASA U OBA3ATEJIBHAS CEPTUPUKALIUA

1. ean (1) padoThI:

- O3HakOMJIEHME C OCHOBHBIMH XapaKTEPUCTHUKaMM M CTPYKTYPHBIMH CXEMaMH
TeHepaTOpPOB UIIYMOBBIX CHTHAJIOB, HM3MEpUTENeH IIymMa M BUOpauuid, Hu3Mepuresnei
YPOBHSI, IIU(PPOBBIX BOIBTMETPOB, a TAKXKE MPOLEAYPOH TOOPOBOIBHON M 005S3aTEIbHON
cepTu(dUKaIMK CPEICTB U3MEPEHHUIL. .

2. 3agaumn:

— ONMcaTh OCHOBHBIC MPUHIIMITBI paOOTHI TEHEPATOPOB ITYMOBBIX CUTHAJIOB U U3MEpHUTENIEH
ryMa u BUOpanuit;

—  paccMOTpETh CTPYKTYPHYIO CXEMY M3MEPHUTENS YPOBHS U HU(PPOBOTO BOIBTMETPA;

— OOBSCHUTH MPHUHIMIBI JOOPOBOJIBHOW H 00sA3aTeNbHOM cepTUdUKAIMKM  CPENCTB
U3MEPEHUM.

3. IHoaroroBka Kk padoTe M NOPS/I0K BbINOJTHEHUS:

- H3yuuTh NpennoKeHHyI0 JIUTepaTypy;

- Ha ocHoBe H3yueHHOW TEOpPUM COCTABUTH TAOJIMIly C XapaKTEpUCTUKAMU Te€HepaTropa
IIYMOBBIX CUTHAJIOB, U3MEPUTEINS IIyMa U BUOpALUA, U3MEPUTENsl YPOBHS U ITU(PPOBOTO
BOJIbTMETPA.

— CocTaBUTbh CTPYKTYpPHYIO CXEMY I'€HEepaToOpa UIIyMOBBIX CUTHAJIOB.

- IlpoBectu u3MepeHue ypoBHS LIymMa B 33JaHHOM IOMEIIEHUU C IOMOIBI0O U3MEPUTENS
YPOBHS.

- OILIEHUTh TOYHOCTb U3MEPEHUS HAMIPSKEHUSI C TOMOLIBIO UG POBOTO BOJIBTMETPA.

- MW3yunth TpeOoBaHMS U TpolLeaAypy I0OPOBOJBHONM M 0053aTeNbHOW CepTH(HUKALNU
CpPEACTB U3MEPEHUI B 3aJaHHOM CTpaHE.

— CocCTaBUTB OTUET IO BBINOJIHEHHBIM 3aJaHUSIM.

4. Heo0xonnmoe o6opynoBanue:

- KowmmbroTep - HEOOXOAMMBIA MHCTPYMEHT JUIsl CO3JaHMsl OT4eTOoB. PekoMeHmyercs
UCIOJIb30BaTh KOMIBIOTEP C JOCTATOYHON MPOU3BOAUTENBHOCTBIO, YTOOBI 00ECIEUUTh
IUIABHOCTBH PabOTHI MPOTrpamMM U OBICTPYIO0 00pabOTKY JaHHbIX.

- IIporpammHoe o0ecrieyeHue - MOTYT MOTPEOOBATHCS PA3IUYHbIE POTrPAMMBI, TAKHE KaK
Microsoft Word u apyrue.

- HMHTepHeT-coeiMHEHUE - MOXeT MoTpedoBaThCs M 3arpy3Kd  JIOTOJHUTETbHOU
uH(popManuu, n300pakeHUH.

- Akceccyapbl - MOTYT TOTpPeOOBaTHCS JOMOJHUTEIbHBIE aKCEeCCyaphbl, TaKue KaK MBIIIb,
KJIaBHATypa, CTHIIYC H T.Jl., YTOOBI OOJIETYUTH CO3/IaHHE OTYETA ¥ TIOUCK MH(POPMAIIHIH.

S. Kpurtepun onenku
Onenka "5":

PaboTta momHOCTHIO COOTBETCTBYET TEME M TPEOOBAHUAM 3aJIaHUS;
[TpaBUIBHO ¥ IPaMOTHO MPUMEHEHBI METO/IbI U TEXHOJIOTUH PEIICHUS 3a/1a4H;
[Tomy4yeHsl TOUHBIE U JOCTOBEPHBIE PE3YJIbTATHI;

Hmeercs aekBaTHasi UHTEPIIPETALMS PE3yIbTaTOB U BBIBOJIOB;

PaboTa opopmieHa akkypaTHO U podhecCHOHATBHO.
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Onenka "4":
o Pabora B 11e7I0M COOTBETCTBYET T€ME U TPEOOBAHUM 3a1aHMUS;
e IIpaBUiIBHO U TPAMOTHO MPUMEHEHBI OCHOBHBIE METO/Ibl M TEXHOJIOTUU PELICHHUS 3a/1a4U;
o IlomyuyeHsl TOUHBIEC PE3YIBTATHI;
e lmeercs uHTepIIpeTalys pe3yibTaTOB U BHIBOJIOB;
e Pabota odopMieHa B COOTBETCTBUU C TPEOOBAHUSMHU.
Ornenka "3":
o Palota B 11€710M COOTBETCTBYET TEME U TPEOOBAHUAM 3aJlaHUs, HO COJEPKUT HEKOTOPHIE
OLIMOKHU MJIM HETOYHOCTH;
o IIpaBunBbHO M TPAaMOTHO MPUMEHEHBI OCHOBHBIE METO/IbI M TEXHOJIOTUU PEUICHHUS 3a/1auH,
HO BO3MOXHO, UTO HE BCE ACIEKThI ObLIIU YUTCHBI;
o [Ilomyuyensl pe3ynbTaThl, HO OHHM MOTYT OBITh HETOYHBIMH WJIM HE TOJIHOCTHIO
COOTBETCTBOBATH 0XKHJIAHUSM;
e lmeercs unTEprIpeTaMsl pE3yNbTaTOB U BBIBOJOB, HO BO3MOYXHO, YTO OHA HE MOJHOCTHIO
COOTBETCTBYET IIOCTABIICHHOM 3a/1a4e;
e Pabota odopmieHa, HO BO3MOXHO, YTO HE BCe TPeOOBAHUS OBUIH BBHITIOJHEHBI.
Onenka "2":
e Pabota He COOTBETCTBYET TeME U TPEOOBAHUSAM 3aJaHMUS;
e OwmuOKM WK HETOYHOCTU B IPUMEHSAEMbIX METOJIaX U TEXHOJIOTHIX PEIICHUs 3aauu;
o IlomyuyeHs! HeNIpaBUIIBHBIE UM HETOYHBIE PE3YIIBTATHI,
e Her unrepnperanuu pe3ynbTaToOB U BHIBOJIOB;
o Pabora opopmiiena HenmpopeccuoHaTBHO.

6. IlosicHenus k paGore

KpaTkue Teopernueckue cBeeHHs

I'enepaTopbl LIYMOBBIX CHUTHAJIOB HCIHOJb3YIOTCSA B KayecTBE MCTOYHHMKA LIymMa HpU
IPOBEICHUN M3MEpPEHUH pa3IMYHbIX [apaMeTpoB, HAIpPHUMEpP, YACTOTHBIX XapaKTEPUCTHUK.
W3meputens nryma v BUOpanuii MO3BOJISIET ONPEAEIUTh YPOBEHb LIIyMa M BUOpaluii B 3aJJaHHbBIX
ycioBusax. M3meputens ypoBHS IO3BOJSET HM3MEPATh YPOBEHb 3BYKOBOIO JaBiieHHs B Ab.
[TudpoBoii BOIBTMETP MO3BOJIAET U3MEPSTh HANPSDKEHHE U OLIEHUBATh €ro TOYHOCTh. CpeacTBa
U3MEPEHUH JODKHBI MPOXOIUTh MPOLENYpYy cepTH(UKALUU ISl 00ecieyeHUsl UX COOTBETCTBHS
YCTaHOBJIEHHBIM TpeOOBaHUSAM.
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